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DEDICATION. 

To  the  Header  of  this  book,  who  ^aay  conscientiously 
desire  to  arrive  at  the  Truth,  and  nothing  but  the  Truth,  con- 
ceming    the    several    matters    herein   discussed,   the    following 


pages  are  affectionately  inscribed  by 


THE   ATJTHOH' 


PREFACE, 


If  one  object  more  than  any  other  has  exercised  a  controlling  influence  ovc^r  my 
thoughts  and  motives  in  the  preparation  of  this  volume,  it  has  been  to  throw,  if  possible, 
some  new  light  from  a  philosophical  and  scientific  standpoint  upon  the  problem  of 
man's  conscious  and  substantial  existence  beyond  the  present  life. 

Aware  of  the  almost  numberless  books  which  have  appeared  from  time  to  time 
during  the  last  hundred  years  with  this  object  partially  or  wholly  in  view,  I  still  could 
not  help  feeling  that  the  subject  had  not  yet  become  exhausted.  The  impression 
seemed  to  fasten  itself  upon  me  that  whether  or  not  I  should  succeed  in  finding  a  single 
grain  of  additional  golden  truth,  there  nevertheless  remained  hidden  beneath  the  scoria 
and  rubble  of  the  scientific  investigations  which  are  now  agitating  the  minds  of  ad- 
vanced thinkers,  undreamt-of  lodes  of  precious  evidence,  favoring,  if  not  absolutely 
demonstrating,  a  future  state  of  being, — while  in  no  department  of  philosophical  or 
biological  research  were  such  stores  of  evidence  likely  to  be  discovered  so  richly  de- 
posited as  in  that  which  includes  the  great  and  complicated  problems  raised  by 
Modern  Evolution. 

It  is  a  fact  which  thoughtful  minds  can  not  fail  to  recognize,  that  no  philosophical 
theory  in  any  way  related  to  man's  origin  or  destiny,  or  which  in  any  degree  involves 
man  as  a  sentient  and  intellectual  being,  has  ever  so  suddenly  sprung  into  popular 
favor  or  taken  such  general  possession  of  all  classes  of  scientific  thinkers  as  this 
modem  crusade  against  religion  popularly  known  as  Darwinism. 

I  therefore  felt,  after  years  of  reading  and  thoughtful  study  and  after  carefully 
considering  the  true  basis  on  which  this  theory  rests,  that  no  line  of  philosophical, 
metaphysical,  or  physiological  discussion,  could  possibly  furnish  so  varied  an  oppor- 
tunity as  this  for  directly  and  indirectly  unfolding  any  new  ideas  I  might  have  hit  upon 
during  my  investigations  bearing  on  this  question  of  all  questions — Are  we  destined  to 
live  after  this  earthly  pilgrimage  is  ended,  or  is  conscious  existence  eternally  blotted 
out  at  death? 

Whatever  scientific  or  philosophical  discussions,  therefore,  may  be  found  incident- 
ally woven  into  this  book,  they  will  prove  to  have  an  indirect  if  not  a  direct  bearing  on 
this  unparalleled  problem  of  man's  perpetual  existence.  Many  of  the  subjects  intro- 
duced and  much  of  the  reasoning  concerning  them  will  no  doubt  at  first  strike  the 
reader  as  irrelevant  to  this  central  and  paramount  question  of  a  future  life ;  yet  still,  if 
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the  arguments  are  followed  out  to  their  legitimate  aim  and  culmination,  they  will  be 
seen  to  tend  toward  the  predominant  thought  that  all  things  in  Nature  which  exist 
or  can  form  the  basis  of  a  concept  are  really  substantial  entities,  whether  they  are 
the  so-called  principles  or  forces  of  Nature  or  the  atoms  of  corporeal  bodies,  even 
extending  to  the  life  and  mental  pcnvers  of  every  sentient  organism,  from  the  highest 
to  the  lowest.  And  since  science  has  determined  that  no  substance  in  the  universe 
can  be  annihilated,  there  must  therefore  be  deduced  a  scientific  basis  for  the  im- 
mortality of  the  soul  if  the  life  and  mind  should  be  conclusively  shown  to  be  sub- 
stantial entities. 

It  matters  not,  therefore,  what  analogical  questions  or  facts  of  science  may  come 
before  the  reader  i;i  the  preliminary  chapters  of  this  book,  such  as  those  relating 
to  the  substantial  or  entitative  nature  of  Sound,  Light,  Heat,  Gravitation,  Electricity, 
Magnetism,  Odor,  Air,  &c.,  they  have  one  intrinsic  and  paramount  object  constantly 
in  view,  and  that  is,  to  insensibly  but  surely  prepare  the  way  for  an  intelligent  con- 
viction in  the  mind  of  the  reader  that  the  present  life  can  not,  in  the  very  nature 
and  fitness  of  things,  be  all  there  is  of  us  or  for  us. 

In  view  of  this  matchless  consummation,  I  now  venture  the  assertion  that  the  reader 
will  find,  ere  he  finishes  this  volume,  numerous  scientific  proofs  which  may  be  fairly 
classed  as  demonstrative,  showing  that  the  life  and  mental  powers  are  as  really  sub- 
stantial entities,  though  intangible  to  the  physical  senses,,  as  are  the  blood,  bone, 
and  muscle,  constituting  our  corporeal  organisms. 

A  writer  in  the  North  American  Ranew  (Thomas  Hitchcock),  after  showing  the 
entire  reasonableness  of  the  substantial  nature  of  the  soul,  calls  upon  scientists  for 
the  physiological  and  psychological  facts  which  shall  demonstrate  it,  and  truly  adds : 
"Certainly,  the  achievements  of  science,  of  which  we  boast  so  much,  are  worth  but 
little  if  they  can  not  aid  us  to  solve  this  problem.**  The  facts  thus  called  for  are  to 
be  found  in  this  volume,  though  they  were  written  and  in  type  months  before  the 
article  referred  to  appeared  in  the  Reine^v, 

For  many  years  I  have  had  incessantly  before  me,  as  the  crowning  ambition  and 
culminating  triumph  of  my  earthly  existence,  this  one  superlative  achievement, 
namely,  to  add  a  few  rationally  scientific  reasons,  hitherto  undiscovered,  which  should 
go  to  render  a  future  conscious  state  of  being  for  man  clearly  probable,  aside  from 
and  in  addition  to  theological  considerations,  and  thus  bring  the  certitude  of  immor- 
tality so  far  into  accord  with  the  settled  principles  of  philosophy  and  science — making 
it  so  harmonious  and  consistent  with  the  current  modes  of  thought — as  to  command 
the  attention  and  respect  of  advanced  thinkers  and  investigators  in  whatever  depart- 
ment of  scientific  research. 

To  accomplish  so  grand  a  work  as  this,  I  saw  plainly  that,  first  of  all,  the  complete 
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overthrow  of  evolution,  by  the  destruction  of  the  main  arguments  on  which  it  rests, 
had  become  an  absolute  necessity;  for  so  long  as  naturalists  can  triumphantly  point 
to  one  of  their  leading  scientific  facts  or  physiological  phenomena  which  has  not  l)een 
fairly  wrenched  from  the  grasp  of  evolution,  so  long  will  all  scientific  evidence  of 
man's  intrinsic  susceptibility  of  and  primordial  adaptivity  to  an  immortal  state  6i 
being  have  with  them  but  the  weight  of  a  provisional  hypothesis. 

Prior,  however,  to  undertaking  the  task  of  breaking  through  the  entrenched  works 
of  the  evolutionist,  and  in  order  to  prepare  the  reader  for  placing  the  proper  estimate 
upon  these  so-called  scientific  theories  which  assume  to  overthrow  religion, — such, 
for  example,  as  Mr.  Darwin's  doctrine  of  man's  development  from  the  monkey, — 
I  resolved,  as  an  example  of  what  might  be  expected  in  the  future,  to  attempt  the 
overthrow  of  one  of  the  universally  accepted  theories  of  science, — a  theory  which 
has  never  been  called  in  question  by  any  writer  on  the  subject,  and  one  which  is 
considered  to-day  by  all  scientists  as  firmly  established  as  the  Copernican  Theory 
of  Astronomy,  or  as  little  to  be  doubted  as  the  law  of  gravitation,  namely,  the  Wave- 
Theory  of  Sound,  out  of  which  has  been  developed  the  Undulatory  Theory  of  Light 
and  the  more  recently  constructed  theory  of  Heat  as  a  Mcde  of  Motion. 

In  this  seemingly  preposterous  and  hazardous  attempt  I  was  necessarily  compelled 
to  undertake  the  additional  task  of  reviewing  no  less  an  authority  than  Professor 
Tyndall  (the  ablest  and  most  popular  exponent  of  the  sound-theory  now  living), 
and  of  thus  demonstrating  the  Qomplete  unreliability  and  defenselessness  of  the 
scientific  opinions  and  statements  of  one  of  the  most  aggressive  advocates  of  modern 
evolution,  even  when  treating  on  the  simplest  facts  of  science  and  making  the  most 
ordinary  philosophical  deductions. 

If  I  have  succeeded  in  this  attempt,  and  if  the  wave-theory  of  sound  has  had 
to  succumb  fairly  to  the  arguments  brought  against  it,  in  defiance  of  the  supposed 
facts  and  demonstrations  published  to  the  world  by  this  highest  living  authority,  then 
the  reader  may  justly  discount  evolution  in  advance  as  having  no  sort  of  claim  on 
the  belief  of  mankind  based  on  the  ground  of  scientific  authority. 

I  had,  moreover,  another  and  distinct  object  in  view  in  attempting  to  break  down 
and  revolutionize  the  current  sound- theory,  as  the  reader  will  frequently  observe 
coming  to  the  surface,  and  that  was  this:  If  the  wave-theory  of  sound  is  really  a 
fallacy  in  science,  then  nothing  remains  to  be  accepted  but  the  hypothesis  that  sound 
consists  of  corpuscular  emissions  and  is  therefore  a  substantial  entity,  as  much  so  as 
is  air  or  odor;  and  if  sound  is  thus  absolutely  proved  to  be  a  substance,  there  can 
not  be  the  shadow  of  a  scientific  objection  raised  against  the  substantial  or  entitative 
nature  of  life  and  the  mental  powers. 

In  that   portion  of  this  work   relating  directly  to  the  review  of   Mr.  Darwin's 
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theory  of  transmutation,  I  have  sought  primarily  to  present  the  arguments  in  oppo- 
sition to  evolution,  spontaneous  generation,  &c.,  in  such  concise  and  simple  language 
as  to  make  every  question  discussed  at  once  understood  by  the  most  ordinary  reader. 
In  seeking  to  avoid  circumlocution,  I  may  have  sometimes  gone  to  the  extreme  the 
other  way;  and  in  aiming  at  directness  of  results  by  dealing  with  and  massing  solid 
and  naked  facts,  may  have  occasionally  hurled  too  abruptly  the  monstrous  incon- 
sistencies of  the  doctrine  into  the  teeth  of  evolution.  Whatever  apparent  want  of 
courtesy  certain  passages  may  have  at  times  betrayed,  nothing  but  the  kindest  of 
feelings  and  highest  personal  and  professional  regard  for  the  great  authors  I  have 
had  occasion  to  review,  coupled  with  an  earnest  desire  to  rivet  the  truth  and  force 
of  my  arguments  upon  the  memory  of  the  reader,  has  had  the  slightest  influence 
in  dictating  the  tone  of  such  occasional  paragraphs. 

I  have  therefore  made  it  my  leading  object  to  conduct  the  discussion  and  con- 
dense the  arguments  against  the  theory  of  man's  descent  by  transmutation  from 
lower  animals  in  such  a  manner  that  the  most  superficial  reader  shall  hereafter  have 
the  weapons  at  hand  to  meet  with  irresistible  effect  even  the  acknowledged  cham- 
pions of  the  system,  if  need  be,  and  thus  put  a  check  to  its  progress  where  most 
required. 

With  what  success  the  following  pages  shall  have  carried  out  this  programme, 

and  to  what  extent  they  may  in  the  future   accomplish  the  result  intimated,  the 

reader  must  judge  after  he  has  perused  the  volume.     It  need  only  be  added  that 

the  work  is  frankly  offered  to  the  public  as  an  imperfect  and  humble  contribution 

to  what  is  believed  to  be  the  cause  of  true  scientific  knowledge,  by 

The  Author. 
New  York,  June  i,  1877. 
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Since  the  early  edition  of  this  book  was 
published,  partly  in  meter,  the  author  has 
had  an  abundant  reason  to  become  satis- 
fied that  the  metrical  form  of  the  argu- 
ment was  a  mistake,  so  far,  at  least,  as  the 
general  reading  public  is  concerned.  With- 
out disparagement  of  the  force  of  the 
arguments  thus  rhythmically  composed, 
their  appropriateness  for  critical  discus- 
sions, such  as  those  involved  in  the  inves- 
tigation of  evolution,  materialism,  etc,  can 
be  jusUy  questioned.  This  mistake,  how- 
ever, which  has  forced  the  present  revision, 
was  not  without  its  value,  since  it  has  given 
the  author  occasion  to  reconsider  the  en- 
tire subject,  take  advantage  of  the  more 
recently  developed  phases  of  the  questions 
discussed,  and  to  incorporate  into  his  re- 
views criticisms  of  fresh  scientific  re- 
searches, particularly  those  just  brought 
out  in  Prof.  Haeckel's  masterly  work  en- 
titled. The  Evolution  of  Man,  examined  in 
the  seventh  chapter  of  this  book.  Many 
other  things  contained  in  the  re- written 
chapters,  and  necessary  to  the  completeness 
of  the  general  argument  of  the  work,  have 
been  called  forth  by  recent  literature  on 
these  subjects,  and  consequently  could  not 
have  been  so  efSsctively  discussed  by  the 
author  at  the  time  the  book  was  orig- 
inally written. 

A  demand  is  beginning  to  be  felt 
throughout  Christendom,  particularly 
among  the  reading  and  thinking  laity,  no 
less  than  the  clergy — for  a  book  on  evolu- 
tion and  kindred  materialistic  questions, 
suitable  for  the  common  reader,  and  which 
shall,  by  unmistakable  arguments,  lay  the 
ax  at  the  very  root  of  the  tree  of  descent 
with  blows  that  can  neither  be  parried  nor 
resisted.  It  is  seriously  believed  that  no- 
thing less  than  such  heroic  treatment, 
without  temporizing  with  evolution  or 
apologizing  for  its  possible  truth  under 

any  view  of  natural  science,  can  meet  the 
vu 


exigencies  of  these  aggressive  theories,  of 
cause  the  masses  of  students  in  our  col- 
leges and  universities  to  pause  and  reflect 
before  making  their  final  decision  against 
the  claims  of  religion.  In  a  word,  it  is 
felt  that  a  book  on  this  subject  is  impera- 
tively needed  that  not  only  shall  explain 
every  scientific  fact  upon  which  these 
modem  doctrines  are  based,  but  shall  turn 
such  facts,  when  fairly  interpreted,  directly 
against  the  doctrines  thus  opposed.  Only 
such  treatment  of  the  subject,  in  opposi* 
tion  to  the  carping  and  quibbling  tendency 
of  so-called  modem  science,  and  the  com- 
promising policy  of  many  of  the  clergy, 
will  have  any  force  in  checking  the  advance 
of  evolution  even  into  the  pulpits  of  our 
most  enlightened  evangeUcal  churches. 
Let  the  reader,  who  doubts  the  danger 
here  intimated,  read  the  introductory 
chapter  of  this  book,  and  he  will  be  con- 
vinced that  we  are  rapidly  approaching  a 
common  ground  on  which  all  Essential  dis- 
tinction between  evolution  and  religion,  or 
even  between  spontaneous  generation  and 
God's  creative,  intelligent  intervention  is 
about  to  be  obliterated  by  this  temporiz- 
iug  surrender  to  so-called  science  on  the 
p^  of  the  most  learned  divines  in  our 
land. 

As  an  evidence  of  the  existence  of 
these  dangers,  there  appeared  recently  in 
the  New  York  Sun  (April  18,  1880,)  an 
editorial  article  containing  this  paragraph: 

"  To  these  ideas,  and  to  this  philosopliy,  as  we 
have  said,  the  clergy,  learned  and  pious  as  tliey 
are,  seem  almost  indijfferent.  No  effort  is  made 
to  confront  them  and  drive  them  from  the  field 
by  clearer  demonstration,  more  solid  Ifuiming, 
and  superior  force." 

To  this  statement  a  writer,  replies  as 

follows : 

"  The  reason  why  the  clergy  do  not  do  this  is 
because  they  cannot.  Before  the  Napoleonic 
charges  of  Huxley  and  Tyndall  and  Spencer, 
even,  the  clergy  might  have  rallied,  but  their 
armies  are  dis^uiding  in  the  lace  of  the  storming 
party." 
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"Whether  this  book  shall  constitute  the 
rallying  cry  that  shall  give  courage  to  the 
straggling  and  retreating  armies  of  Israel; 
— whether  it  shall  prove  to  be  a  work 
worthy  to  be  read  and  circulated  by  aU 
opponents  of  these  modem  scientific  doc- 
trines— is  not  for  the  author  to  say.  He 
may  say,  however,  that  the  accompHshment 
of  this  object,  in  writing  the  book,  has 
been  his  aim,  and  to  which  end  he, has 
labored  vnth  aU  the  energy  and  resources 
at  his  command.  Imperfectly,  in  many 
respects,  the  work  has  been  done,  he  ad- 
mits ;  but  if  singleness  and  intensity  of 
purpose  can  condone  for  defects  in  the 
manner  of  execution,  he  may  hope  that  the 
general  tendency  of  his  book  will  be  in  the 
interests  of  reUgion  and  true  science. 

In  the  reviews  which  have  appeared  in 
the  religious  press,  of  the  early  edition, 
some  exceptions  have  been  taken,  in  notic- 
ing the  part  on  Sound,  to  the  personally 
severe  criticisms  of  Pro£  Tyndall's  experi- 
ments, in  which  his  intelligence  in  scientific 
matters  is  called  in  question.  While  the 
author  sincerely  thanks  Lis  reviewers  for 
these  just  criticisms  of  his  language  and 
style,  and  for  which  he  now  apologizes 
(though  he  has  not  time,  at  present,  to  re- 
construct that  portion  of  the  bool^),  he 
nevertheless  enjoys  the  ccnsclation  of  find- 
ing himself  in  the  excellent  company  of  no 
less  an  authority  than  Prof.  TyndaU  him- 
self, as  witness  his  reply  to  Dr.  Bastian  on 
Spontaneous  Generation,  in  which  he  un- 
equivocally pronounces  his  opponent  an 
ignoramus,  and  I  think  proves  it  The 
author  also  enjoys,  in  this  respect,  the  com- 
pany of  some  of  our  most  eminent  divines 
who,  in  criticising  the  vievra  of  these  same 
scientific  authorities,  do  not  hesitate  to 
point  out  mistakes,  and  call  things  by  their 
right  names.  Instance  the  Reply  to  Tjn- 
dall  by  Rev.  Dr.  McCosh,  president  of  the 
College  of  New  Jersey,  from  which  I  quote 
a  single  specinien  : 

"  Eminent  as  he  [Tyndall]  is  as  a  scientist, 
there  is  no  proof  that  he  has  studied  philosophy." 
**  He  talks  of  Einpedocles  *  noticing  this  gap  in 
the  doctrine  of  Democritus,'  uliereaa  every  tyro  in 
philosophy  knows  tliat  Empedodes  eomea  before 
Democritus"    Reply  to  Tyndall,  page  4 


This  reads  very  much  like  some  of  the 
severest  remarks  in  Evolution  of  Sound, 
and  for  which  no  doubt  the  Doctor  will 
follow  the  exrmple  here  set  and  apologize 
when  he  comes  to  revise  his  book.  My 
general  rejection  of  standard  scientific 
text-books,  as  unreliable  authority,  would 
seem  at  first  sight  unwarranted  if  not  al- 
most preposterous  ;  yet  I  am  indorsed  in 
every  word  I  have  said  upon  that  subject 
by  no  less  an  authority  than  the  careful 
physical  investigator  and  renowned  in- 
ventor, Mr.  Edison,  as  given  in  the  New 
York  Herald  of  Dec  31, 1879.  I  quote  a 
few  of  his  caustic  but  truthful  denuncia- 
tions : 

**  They  [the  text-books]  are  mostly  misleading. 
I  get  mad  with  nr.yself  wlien  I  think  I  have  be- 
lieved what  was  so  learnedly  set  out  in  them. 
There  are  more  frauds  in  science  than  any  where 
else.  .  .  .  Take  a  whole  pile  of  them  that  I 
can  name  and  you  will  find  uncertainty  tf  not 
imposition  in  half  of  what  they  state  as  scientific 
truth.  Tliey  have  time  and  again  set  down  ex- 
periments as  done  by  them,  curious  out-of-the-way 
experiments,  that  they  never  did,  and  upon  which 
they  have  founded  so-called  scientific  truths.  I 
have  been  thrown  off  my  track  often  by  them, 
and  for  months  at  a  time.  You  see  a  great  name 
and  you  believe  in  it.  Try  the  experiment  your- 
self and  you  find  the  result  altogether  different. 
.  .  .  1  tell  you  I'd  rather  know  nothing  about 
a  thing  in  science,  nine  times  out  of  ten,  than 
what  the  books  would  tell  me — for  practical  pur- 
posesj  for  applied  science,  the  best  science,  the 
only  science,  I*d  rather  take  the  thing  up  and  go 
through  with  it  myself.  I'd  find  out  more  about 
it  than  any  one  could  tell  me,  and  I'd  be  sure  of 
what  I  knew.  That's  the  thing.  Professor  this 
or  that  will  controvert  you  out  of  the  books,  and 
prove  out  of  the  books  that  it  can't  be  so,  though 
you  have  it  right  in  the  hollow  of  your  hand  all 
the  time  and  could  break  his  spectacles  with  it.'' 

Nothing  severer  than  this,  against  the 
reliability  of  scientific  authority,  can  be 
found  in  any  part  of  this  book. 

I  will  only  add  that  should  the  clergy 
and  pubHc-spirited  laity  of  the  country, 
upon  a  careful  examination  of  the  argu- 
ments of  this  book,  regard  them  as  useful 
in  driving  back  the-  now  dangerous  tide  of 
evolution  and  materialism,  I  respectfully 
solicit  their  cooperation  in  extending  the 
circulation  of  the  work,  as  my  own  service^ 
have  so  far  been  given  to  the  cause  without 
money  and  without  price. 

The  Author.    * 
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TH EI  STIC   EVOLUTION— INTRODUCTION. 


[Synopsis  op  Contents.] 

Glimpse  at  tlie  manreloos  progress  of  the  present  decade  in  scientific  disoovery  and  invention.-^ 
The  achievements  of  Ancient  Greece  thrown  into  the  sliade. — Gradual  progress  from  old  f ashionbd 
Atheism  to  Modem  Materialism. — ^The  startling  announcement  of  Evolution  in  Darwin's  Origin  of 
Species. — The  sudden  change  of  base  by  the  opposers  of  Religion. — Darwin's  theory  hailed  with  joy 
by  skeptics  as  a  scientific  argument  against  the  Bible. — ^Themlemma  of  the  Clergy  over  the  scientific 
facts  brought  to  light  in  Darwin's  book. — Many  of  the  Clergy  are  forced  to  adopt  his  views,  with 
the  proviso  of  intelligent  design  in  the  various  transmutations  and  changes  from  species  to  species. — 
Theistic  Evolution  examined,  and  its  unscriptural  character  shown. — Proofs  that  Ilev.  Joseph  Cook, 
Rev.  Dr.  McCosh,  and  other  clergymen  have  gone  over  to  Evolution. — ^The  inconsistency  of  trying 
to  escape  the  Evolution  of  Man  as  well  as  of  lower  animals  pointed  out. — Joseph  Cook  necessarily 
includes  man  by  admitting  the  existence  of  "  gills  "  in  Embryonic  Infants. — Dr.  McCosh's  strange 
apology  for  Spontaneous  Generation  as  not  necessarily  opposed  to  reli^on  and  a  belief  in  the  exist- 
ence of  God. — The  absurdity  of  such  a  position  shown. -—Conflicting  views  of  Theistic  Evolutionists 
pointed  out. — Concluding  appeal  to  the  Clergy  of  this  country. 


Thb  dosing  decades  of  the  present 
century  are  marked  in  the  history  of  the 
•world  for  their  unexampled  massing  of 
revolutionary  discoveries  and  starring 
events.  No  other  equal  period  of  historic 
time  has  been  so  fraught  with  marvelous 
conceptions,  profoimd  advances  in  philo- 
sophic and  scientific  research,  and  surpris- 
ing mechanical  inventions,  since  the  dawn 
of  civilization.  Even  within  the  present 
decade  it  may  be  truly  said  that  a  greater 
number  of  surprising  scientific  discoveries 
has  been  developed  and  announced  than 
in  any  previous  interval  of  a  century  in  the 
world's  history.  This  progressive  march 
of  inteUect,  these  magnificent  strides  in 
man's  mastery  over  Nature,  these  astound- 
ing revelations  of  the  recondite  resources 
of  God's  Universe  now  so  rapidly  unfold- 
ing themselves,  indicate  that  man  is  not 
living  in  vain  in  this  world  of  physical 
struggle,  but  that  intellectuality  is  in  the 
ascendant^  and  that  the  future,  so  far  from 
inspiring  a  feeling  of  gloom  in  the  minds 
of  thoughtful  investigators,  is  bright  with 
the  portenta  of  glorious  possibilities  and 
triumphs,  which  shall  outshine  the  past  as 
the  sun,  in  his  superlative  glory,  out-daz- 


zles the  moon.  Talk  and  write  as  we  may 
of  the  progressive  development  and  won- 
derful achievements  of  Grecian  intellect, — 
the  masterly  culture  of  Athens  with  her 
profound  statesmen  and  philosophers,  her* 
far-seeing  military  commanders  and  strate- 
gists, her  electrical  orators,  her  brilliant 
p\>ets,  her  inspired  artists,  her  studious 
and  comprehensive  historians, — ^yet  all 
this  array  of  talent,  produced  by  Attica,, 
and  which  culminated  during  the  two 
centuries  of  her  greatest  greatness  and 
fame  in  the  persons  of  her  Demosthenes^ 
Aristides,  Socrates,  Pythagoras,  Eudid, 
Euripides,  Plato,  Aristotle,  Pericles,  Hero- 
dotus and  Xenophon,  is  but  as  the  title- 
page  to  the  great  voltime  of  achievement 
when  contrasted  with  the  startling  record 
of  events  in  which  the  intellect  of  the  pre- 
sent generation  has  figured  and  is  now 
figuring.  The  glimmer  of  the  taper  be- 
comes conspicuously  brilliant  from  the 
contrast  of  general  darkness,  while  a 
thousand  electric  lights  of  a  thousand 
candle-power  each  would  pale  their  in- 
effectual glow  in  the  brighter  glare  of  the 
noonday  sun.  A  single  phenomenal  De- 
mosthenes in  Athens  or  Cicero  in  Bome 
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could  sway  the  multitude  as  a  cyclone 
moves  the  forest,  and  though  we  now  look 
back  and  wonder  at  such  marvelous 
achievements,  accomphshed  so  many  cent- 
uries ago,  yet  if  either  of  those  orators 
should  now  drop  into  our  midst^  with  all 
his  pristine  powers,  he  could  not  stand 
beside  a  Castellar,  and  would  be  but  an 
intellectual  aud  oratorical  pigmy  by  the 
side  of  our  own  Sumners,  Clays,  Websters 
and  Calhoims,  whose  names  are  legion  all 
over  this  land,  no  one  towering  sufficiently 
above  his  compeers  to  produce  a  marked 
sensation — a  state  of  things  attributable  to 
the  ubiquitous  printing  press,  the  great 
educator  of  the  massea  Take  the  best 
words  ever  uttered  by  a  Cicero  or  the  best 
lines  ever  penned  by  a  Homer,  aided  by 
the  embelHshing  powers  of  the  finest 
translation  in  existence,  and  they  will  bear 
no  comparison  to  the  words  aud  stanzas 
of  our  own  statesmen  and  poets  read 
every  day  in  our  newspapers,  till  evidences 
of  the  prevalence  of  intellectual  greatness 
are  as  plentiful  as  autumn  leaves.  Dis- 
tance lends  enchantment  to  the  view  no 
less  in  estimating  oratorical  power  and 
artistic  genius  than  in  the  appreciation  of 
cx)ast  and  moimtain  scenery  as  it  recedes 
from  oui'  sight  We  go  into  ecstasy  oveV 
a  massive  but  ridiciilous  piie  of  stones 
called  a  j^yramid,  because  it  is  four  thoue- 
and  years  old,  while  we  scarcely  notice  a 
modem  fountain  ormonimientof  the  most 
exquisite  design  and  finish,  made  by  some 
one  we  know.  In  like  manner,  but  to  a 
less  degree,  we  are  more  iufiuenced  by 
that  which  is  foreign  or  comes  from  a  dis- 
tance than  by  that  which  even  surpasses 
it  when  produced  right  at  our  own  door. 
The  foreign  singer,  the  foreign  lecturer, 
the  foreign  scientific  treatise,  the  foreign 
merchandise,  even,  can  become  the  furor 
of  the  hour,  when  in  fact  we  have  superior 
ojiicles  in  iiie  same  line  at  home. 

But  I  digress  from  the  theme  of  this  in- 
troduction. I  have  hinted  at  the  progres- 
sive strides  of  our  own  immediate  time,  in 
discovery  and  invention,  as  a  warning  note 
against  surprise,  let  what  will  be  an- 
nounced as  possible  in  "the  future  or  as 
already  achieved.  The  age  in  which  we 
live  seems  to  accelerate  its  own  progres- 
sive development  by  the  momentum  it 
receives  in  eoch  new  advance.  "Where  it 
is  to  end  we  know  not ;  but  the  practical 
i^server,  with  mind  and  eye  upon  the 
alert,  gazes  into  the  near  future  with  a 


well-grounded  expectancy  of  discoveries 
in  science  and  philosophy  which  shall 
utterly  ecHpse  anything  the  world  has  yet 
witnessed.  And  while  we  are  thus  6b- 
servers  of,  and  participants  in,  the  benefits 
resulting  to  civilized  society  from  the 
revolutions^  mechanical  and  scientific 
discoveries  which  tend  to  our  temporal 
advancement,  making  nature  the  servant 
of  man,  and  by  which  his  physical  condi- 
tion is  heightened,  may  we  not  look  with 
confident  hope  for  scientific  and  philo- 
sophical discoveries  in  other  directions, 
amidst  this  general  intellectual  activity, 
which  shall  lead  the  race  to  a  still  higher 
plane  of  moral  and  spiritual  manhood, 
giving  it  a  sublimer  conception  both  of 
Nature  and  Nature's  God?  Rejecting  the 
materiaUstic  conclusions  of  the  predomi- 
nant philosophy  of  German  and  English 
scientists,  which  tell  us  that  the  present 
life  is  all  there  is  of  us  or  for  us,  is  it  not- 
possible  that  the  great  storehouse  of 
nature  contains  within  its  secret  archives 
substantial  records  of  truth  yet  unc'.is- 
covered  by  ^man,  which,  when  opened, 
shall  reveal,  with  absolute  assurance,  a 
substantial  duality  of  entitative  being  that 
aUies  us  to  an  intelligence  higher  than  our 
own,  and  to  a  conscious  state  of  mental 
activity  above,  and  independent  of,  our 
physical  surroundings,  as  surely  as  our 
corporeal  natures  ally  us  to  an  earthly 
life  and  fit  us  for  a  temporal  existence  ? 

While  new  discoveries,  in  the  produc- 
tion of  light  for  our  physical  iUuminntiop, 
are  announced  in  rapid  succession,  is  there 
no  moral  and  spiritual  light  that  can  be 
made  to  flash  upon  our  pathway  from  that 
laboratory  of  Nature  whence  comes  elec- 
tricity, to  show  us  in  all  this  obscurity  of 
philosophic  darkness, — in  all  this  tangled 
maze  of  metaphysical  materialism, — the 
dim  outlines,  even,  of  the  other  bank  of 
the  river  ?  The  writer  believes  there  is 
such  a  light  yet  to  be  generated  by  the 
dynamic  power  of  scientific  investigation 
and  applied  philosophic  research  ;  and  it 
is  with  the  view  of  gaining  this  new  light, 
and  of  establishing  this  broad  assurance 
of  a  brighter,  and  higher,  and  better  here- 
after, on  scientific  grounds,  that  this  book 
is  written. 

In  the  following  chapters  some  effort 
will  be  made  to  find  out  if  science,  philo- 
sophy, reason,  and  the  common  logic  of 
life,  do  not  tell  us,  in  unmistakable  words, 
that  we  are  here  for  something  grander 
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and  more  worthy  of  human  intellect,  than 
what  seems  involved  in  this  present  ephem- 
eral exisfcence.  And  while  IngersoU  and 
Underwood  are  lecturing  the  rabble 
hordes  and  catering  to  the  depraved  tastes 
of  the  lowest  stratum  of  human  nature  by 
ribald  jokes  in  derogation  of  religion  and 
the  solemn  verities  of  death  and  a  future 
life,  trvin':f  to  demonstrate  themselves  and 
their  applauding  audiences  to  be  what 
scswcely  neads  demonstration, — hruies  that 
perish, — it  is  a  proud  and  subUme  work 
for  christian  theists  to  vindicate  their  man- 
hood and  dignity  as  sons  of  the  God  of  the 
universa,  made  in  His  own  image,  anddes- 
lined  to  reign  with  Him  as  princes  of  the 
Royal  line  forever  and  ever.  Such  labor 
of  love,  in  comforting  the  cast  down,  by 
dispensing  simshine  from  heaven  along 
the  dark  pathway  of  life,  when  contrasted 
with  the  degraded  and  degrading  work  of 
IngersoU  &  Co.,  is  like  the  grand  employ- 
ment of  a  Newton,  a  Kepler,  or  a  Coperni- 
cus, contrasted  with  the  low  and  sickening 
drudgery  of  the  common  scavenger  and 
rag-picker.  The  one  represents  the  glori- 
ous eagle  which  is  never  so  proud  and 
hapoy  as  when  facing  the  sun  and  soaring 
toward  heaven,  while  the  other  is  a  fit  sym- 
bol of  the  buzzard,  whose  glory  is  in  its 
shame,  and  whose  fondest  feUcity  is  in 
feasting  on  filth.  WiU  the  reader,  then, 
accompany  the  writer  upon  his  pleasant, 
though  possibly  wearisome,  search,  and  see 
if  any  new  discoveries  are  yet  accessible  in 
this  much-excavated  field  of  biological, 
physiological  and  metaphysical  investiga- 
tion? 

For  centuries,  prior  to  the  last  twenty- 
five  or  thirty  years,  scientific  investigators 
who  rejected'  religion  and  denied  the  pos- 
sibility of  a  future  life  on  materialistic  or 
atheistic  grounds,  were  nevertheless  all  at 
sea  upDU  the  question  of  man's  origia. 
That  he  was  here,  with  a  capability  of 
measuring  the  flifrhts  of  the  planets  and  of 
weighing  the  distant  stars  in  balances, 
they  could  not  well  dispute.  That  he 
coiUd  have  come  here  by  chance,  or  with- 
out some  intelligent  originating  power, 
seemed  a  supposition  too  preposterous  to 
be  entertained  for  a  moment,  except  by 
tiiose  morbidly  insane  controversialists 
who  cared  more  for  personal  triumph  than 
for  the  claims  of  logic  and  reason.  Athe- 
ists there  were  who  denied  the  existence  of 
a  God  because  such  a  being  was  beyond 
the  recognition  of  their  physical  senses. 


But  instantly,  again,  they  were  confronted 
vidth  the  fact  that  man  was  here,  that  ani- 
mals were  here,  that  order  reigned  in  the 
system  of  nature,  from  the  deUcate  geome- 
trical and  microscopical  chasing  of  an 
ocean  shell,  which  no  art  can  imitate,  to. 
the  marvelous  intellectual  capabilities  ot 
the  many-chambered  brain  of  a  Shake- 
speare or  Humboldt, — from  the  folded 
petals  of  a  rosebud  to  the  revolving  move- 
ments of  the  solar  system.  If  there  be  no 
personal,  intelligent  originator  of  all  this 
harmonious  system  of  things,  then  how 
came  man,  with  his  intellectual  power, 
and  how  came  animals  with  their  cunning 
instincts  ?  To  talk  of  fortuity  originating 
all  this  seemed  a  self-evident  absurdity. 
Thus  were  the  scientific  opposers  of  reli- 
gion overwhelmed  with  the  evidence  of 
their  ovni  senses  and  drifted  from  bank  to 
bank  of  this  turbulent  stream  of  investiga- 
tion, harrassed  by  the  difficulties  which  be- 
set their  path  and  prevented  any  rational 
or  satisfactory  assurance  concerning  the 
problem  of  human  life. 

In  all  these  years  of  struggle  between 
christian  philosphers  and  those  intuitively 
skeptical  investigators  who  doubted  every- 
thing they  could  not  see,  hear,  feel,  taste 
or  smell,  religion  had  decidedly  the  best 
of  the  controversy,  for  it  was  only  neces- 
sary for  the  Christian  beUever,  or  even  the 
natural  theist,  to  point  to  the  fact  that  we 
exist,  to  silence  the  batteries  and  shut  the 
mouths  of  the  entire  old  school  of  atheists. 
Their  scoffs  at  the  Bible  and  its  apparent 
contradictions,  which  were  their  principal 
stock  in  trade  when  driven  to  the  wall  on 
the  question  of  God's  existence,  produced 
Uttle  effect  upon  the  trained  theological 
mi^d  vdth  its  ever-ready  resources  of  in- 
terpretation and  biblical  lore,  by  which 
apparent  inconsistencies  were  transformed 
into  harmonious  traths  not  imderstood  by 
the  miinstructed ;  and  thus  chagrined  at 
defeat  they  would  recoil  within  themselves, 
gnashing  their  teeth  at  their  own  unsatis- 
factory solution  of  the  problem  of  this 
two-fold  mental  and  physical  existence. 

It  was  at  this  juncture  of  the  irrepres- 
sible conflict  between  so-called  science  and 
religion  that  a  new  philosophic  light  burst 
upon  the  world — a  light  so  intense  that  it 
dazed  the  skeptic  for  the  moment  and 
then  caused  his  heart  to  leap  for  joy  at  the 
prospect  of  a  new  and  unlooked-for 
triumph  over  religion  and  the  Bible. 

In    1858    that    remarkable    book    by 
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Charles  Darwin,  called  the  Origin  of  Spe-  I 
cies,  was  announced  in  the  English  press.  I 
At  first  its  full  scope  and  object  were  not 
understood  or  appreciated  either  by  the 
opponents  or  advocates  of  religion. .    It 
was  not  until  the  work  had  been  quite  ex- 
tensively   circulated    and    read    among 
naturalists  and  free-thinkers  in  science  and 
religion  that  the  alarm  began  to  be  soimded 
among  the  clergy  of  both  hemispheres  and 
to  be  spread  broadcast  by  the  denuncia- 
tion of  the  book  in  the  pulpit  and  the 
religious  press.     Soon  the  students  of  our 
colleges  seized  upon  the  new  departure, 
professional  men  of  the  liberal  t^^,  par- 
ticularly of  the  medical  fratemiiy,  became 
imbued  with  this  novel  way  of  accounting 
for  man's  existence  upon  the  earth  as  bet- 
ter than  atheism  and  the  impossible  sup- 
position of  chance,  till  finally  the  intelligent 
laymen  of  all  our  religious  denominations, 
asserting  their  rights  to  think  for  them- 
sglves,  took  up  the  Origin  of  Species,  read 
its  terrible  concatenation  of  f^cts  and  in- 
ferences drawn  from  natural  science,  prov- 
ing that  man  is  but  the  lineal  descendant 
of  the  ape,  and  commenced  putting  ugly 
questions  to  their  respective  pastors,  urg- 
ing upon  them  an  attempt  at  reconciliation 
of  these  indisputable  facts  vdth  the  teach- 
ings of  the  Clmstian  scriptures.   This  state 
of  things  forced  the  clergy  to  look  seriously 
into  this  dangerous  phase  of  opposition  to 
the  plain  teachings  of  the  Bible,  and  this 
new  mode  of  attack  upon  the  cherished 
hopes  inspired  by  the  Christian  religion. 
For,  evident  it  seemed  to  be  to  the  most 
casual  reader  of  Mr.  Darwin's  work,  that 
unless  his  hypothesis,  of  man's  origin  by 
development  from   lower  animals,  could 
be  met  and  fairly  refuted,  it  was  worse 
than  futile  to  advocate  the  Bible  account 
of  creation  or  the  miraculous  introduction 
of  Christianity,  even  imder  the  most  liberal 
rules  of  biblical  interpretation. 

For  a  time  this  excitement  continued 
without  signs  of  abatement,  and  without 
an  7  definite  result  having  been  arrived  at 
among  the  clergy.  In  the  meantime 
steadily  but  surely  the  tables  were  turning 
favorably  to  Mr.  Darwin's  side  of  the  con- 
troversy among  advanced  scientific  think- 
ers throughout  the  world, — ^the  revolu- 
tionary book,  which  had  caused  all  this 
commotion  was  rapidly  translated  into 
many  of  the  languages  of  modem  Europe, 
— a  few  of  the  clergymen  of  the  Church  of 
England^  who  were  also  educated  natural- 


ists, had  given  in  their  adherence  to  the 
new  hypothesis  (subject,  of  course,  to  God's 
personal  supervision  of  these  organic 
changes),  till  matters  had  begun  to  assume 
such  a  dangerous  look  toward  the  cause  of 
religion  in  general  as  to  produce  a  widc- 
spreisul  and  profound  sense  of  alarm 
throughout  Christendom,  particularly 
among  the  clergy  who  had  given  any 
specitd  attention  to  modem  scientific  in- 
vestigations. There  seemed  to  them  no 
middle  ground  possible  to  take,  at  this 
juncture,  between  the  positive  tnmsmuta- 
tion  or  development  of  the  higher  from 
the  lower,  of  all  species,  including  man, 
and  the  absolute  rejection  of  the  entire 
hypothesis  as  a  misconception  of  the  facts 
of  natural  science,  and  thus  relegating  the 
question  of  the  origin  of  species  back  to 
the  special  acts  of  creation  by  the  God  of 
Nature  as  taught  in  the  sacred  record. 

As  was  to  have  been  expected  in  such  a 
sifting  controvert^,  a  division  soon  com- 
menced, even  among  the  clergy,  which  has 
continued  to  increase  in  magnitude  np  to 
the  present  time,  every  year  nimibers  of 
gospel  ministers  surrendering  to  Darwin- 
ism, till  now  it  may  be  safely  estimated 
that  thousands  of  the  best  educated  clergy- 
men of  Europe  and  America  are  outspoken 
advocates  of  evolution,  not  strictly  as  Dar- 
win advocates  it,  but  evolution  neverthe- 
less, with  the  proviso  that  God  used  it  as 
His  method  of  creating  the  species.  Those 
who  doubt  the  correctness  of  this  state- 
ment have  only  to  read  the  lectuires  of 
Rev.  Joseph  Cook,  Rev.  Dr.  McCosh, 
President  Seelye,  and  others  who  take  the 
same  position  as  Prof.  Asa  Gray,  who 
claims  to  be  a  firm  believer  in  the  Chris- 
tian religion,  and  holds  that  evolution  as 
taught  by  Darwin  (with  the  proviso  of  in- 
telligent design  in  every  change  effected) 
is  in  no  way  inconsistent  with  a  belief  in 
the  Bible  account  of  creation  properly  in- 
terpreted. To  me,  however,  a  more  mon- 
strous inconsistency  than  a  belief  in  Chris- 
tianity while  accepting  the  theory  of 
evolution  in  any  shape  or  imder  any  re- 
strictions of  theism,  can  scarcely  be  con- 
ceived. I  will  try  to  give  my  reasons  for 
this  conclusion  as  the  argument  advances 

First,  it  is  proper  to  know  that  those 
who  claim  to  believe  in  the  existence  and 
providence  of  a  personal  God,  and  who 
are  yet  forced,  from  the  scientific  facta  ar- 
rayed by  Darwin,  to  accept  evolution,  have 
generally  so  &r  modified  Darwin's  pur- 


Introduction. 


n 


poeeless  and  designless  views  of  develop- 
ment under  natural  selection,  environment^ 
survival  of  the  fittest,  etc.,  as  to  claim  that 
God  purposely  adopted  these  laws  as  His 
method  of  creating  the  species  thus  de- 
veloped, while  a  portion  of  these  advocates 
also  include  man  among  the  transmuted 
beings.      Such  believers  in  this  theistic 
proviso  excuse  their  acceptance  of  the  doc- 
trine bv  saying:   "There  can  be  no  extolu" 
tion  without  first  involution;"  "  there  can  bo 
no  evolution  without  an  evolver,  or  involu- 
tion without  an  involvsr"   and  hence,  if 
Darwin's  theory  should  finally  be  estab- 
lished it  would  simply  be  shown  by  science 
to  be  God's  method  of  carrying  on  creation 
through  the  action  of  laws  over  which  and 
in  the  operation  of  which,  through  each 
transitional  variation  from  a  polyp  up  to 
the   human  form.  He  exercised  efficient 
control  and  immanent  supervision.     This 
view,  as  they  hops,  differs  so  far  from  Dar- 
win's outspoken  theory  of  designless  trans- 
mutation, as  to  take  away  the  curse  and 
make  it  cousonant  with  Christian  theism. 
But  the  truth  is,  it  is  substantially  what  is 
involved  in  Darwinism,  not  as  its  author 
interprets  it,  but  as  interpreted  by  some 
of  hifl  friends,  including  Prof.  Asa  Gray. 
For,  according  to  Darwin's  hypothesis,  the 
first  few  simple  beings,  forming  the  basis  of 
evolution,  and  out  of  which  the  myriad 
species  up  to  man  have  been  developed  by 
natural  selection,  were  the  special  work  of 
creative  inteUigence,  requiring  the  miracu- 
lous   interposition  of   the  Creator    who 
"  breathed  "  into  them,  not  only  the  life  and 
mental  powers  which  made  them  living 
creatures,  but  who  necessarily  incorporated 
into  such  vital  force  and  mental  power  the 
potentiality  requisite  to  transfer  the  same 
to  other  beings  with  compound  and  com- 
plex interest   Thus,  according  to  Darwin's 
view,  logically  and  consistently  carried  out 
(not  illogically  as  he  describes  the  process 
of    evolution),    God,    in    breathing    into 
one   protozoan    such    living    force    and 
mental  power,  absolutely  transferred  a  suf- 
ficient fraction  of  His  own  intelligence  and 
vitality  to  stock  the  whole  realm  of  living 
organisms  which  should  afterwards  arise 
as  the  lineal  descendants  of  that  first  im- 
perfectly developed  animal     This  being 
BO,  God  must  have  involved  himself  in  that 
first  polyp,  rhozopod,  protozoan  or  mon- 
eron,  embodied,  so  to  speak,  His  own  attri- 
butes within  the  vital  and  mental  spark 
which  animated  its  body,  and  by  which, 


imder  the  laws  of  development  thus  incor> 
porated  in  this  simple  creature,  it  was  en- 
abled to  become  the  primeval  parent  of  all 
the  other  organisms  through  God's  con- 
stant, ever-present  supervision;  and  hence 
the  first  variation  of  that  simple  creature, 
by  which  it  advanced  to  a  form  of  life 
higher  in  the  zoological  scale,  must  have 
been  the  dire*  i  and  efficient  act  of  God  him- 
self as  thus  en  ibodied  inits  vital  and  mental 
powers.  The  first  animal  therefore  was 
made  God's  acting  vicegerent  in  creating 
all  other  species,  or  else  God  continueS 
personally  to  supervise  every  transmutar- 
tion.  So  with  each  variation  and  every 
specific  change,  till  the  highest  form  of 
man-ape,  by  natural  selection,  diverged 
into  the  lowest  type  of  man,  thus  perfect- 
ing the  human  form  divine,  and  in  this 
manner  did  God  make  man  out  of  the 
dust  of  the  earth  in  His  own  image,  and 
breathe  into  him  the  breath  of  life,  in  one 
day,  or  as  theistio  evolutionists  interpret 
it,  in  one  epoch  of  100,000,000  years,  more 
or  less. 

This  is  a  correct  statement  of  theistic  or 
purposive  evolution  as  held  by  many  of 
our  prominent  clergymen  who,  seeing  no 
way  of  answering  "Mx,  Darwin's  facts,  have 
tn  .d  in  this  manner  to  save  a  fraction  of 
religion  by  almost  getting  down  on  their 
knees  to  modem  science.  Prior,  however, 
to  the  appearance  of  the  Origin  of  Sj^ecies 
these  same  theologians  believed  firmly,  and 
taught  that,  according  to  the  Bible,  God 
made  man  and  the  different  animal  speciea 
by  direct  acts  of  creation  or  spoke  themt 
into  existence  out  of  inorganic  matter  by 
his  Almighty  fiat  But  when  the  scientific 
facts  collected  by  Mr.  Darwin  were  scut 
broadcast  into  the  world,  it  became  evi- 
dent to  these  same  thoughtful  investigators 
that  the  Bible  account  if  not  absolutely 
erroneous,  must  be  greatly  modified  by  in- 
terpretation, unless  Bueh  acknowledged 
facts  of  science  were  susceptible  of  some 
other  explanation  than  the  one  given  them 
by  Mr.  Darwin  and  his  colaborators.  No 
other  interpretation  of  Nature  being  con- 
ceivable, hence  the  effort  to  retain  a 
respectable  hold  upon  the  religion  of  the 
Bible,  while  at  the  same  time  accepting 
evolution,  by  a  license  in  the  interpretation 
of  God's  work  of  creation  as  _'ecord>.i  in 
scripture,  which  amounted  to  an  actual 
rejection  of  miraculous  acts  of  Divine  wis- 
dom and  power,  and  a  substitution  for 
them  of  God's  indirect  acts  of  develop- 
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ment  through  the  processes  known  as 
natural  selection  and  survival  of  the  fittest 
Being  unable  to  explain  these  facts  of 
natural  history,  except  as  teaching  evolu- 
tion in  some  form,  or  to  answer  the  argu- 
ments of  Darwin,  Huxley  and  Haeckel,  in 
favor  of  the  transmutation  of  species,  no- 
thing seemed  left  to  religious  science  but 
this  resort  to  theistic  evolution,  rather  than 
a  total  abandonment  of  the  Bible.  But 
I'eaUy,  to  the  mind  of  an  impartial  investi- 
gator it  would  seem  more  rational  and  con- 
sistent to  reject  the  scriptures  in  toto  as 
of  human  origin,  if  science  actually  teaches, 
as  supposed,  that  all  animals  including 
man  have  descended  from  a  polyp  or  pro- 
tozoan ;  for  certain  it  is  that  this  whole 
conclusion  is  involved  in  the  facts  as  pre- 
sented, unless  Mr.  Darwin's  interpretation 
can  be  shown  to  be  without  foundation  in 
scienca  How  a  man  can  believe,  as  Prof. 
Asa  Gray  claims  to  do,  that  all  species  are 
developed  from  one  "  initial  form  of  life  " 
and  at  the  same  time  beHeve  in  the  Nicene 
creed  and  the  New  Testament,  is  more 
than  I  can  imagine.  Such  a  believer  must 
liold  that  Jesus  was  the  Son  of  God  by 
being  the  son  of  an  ape,  at  least  on  the 
side  of  His  mother.  But  I  forbear  to  carry 
out  a  thought  so  repugnant  to  the  sensi- 
bilities of  every  Christian  man. 

One  of  the  principal  reasons  urged  by 
Mr.  Darwin,  Prof.  Gray,  and  all  evolution 
writers,  against  the  probabihty  of  the 
direct  creation  of  the  different  species,  is 
the  vast  number  of  miracles  throughout 
Nature  which  such  a  supposition  woidd  in- 
volve, while  the  theory  of  development, 
they  claim,  involves  no  miracle,  save  the 
one  at  the  start  necessary  for  the  creation 
of  the  first  simple  being,  out  of  which,  as 
lineal  descendants,  all  subsequent  species 
are  supposed  to  have  been  developed  by 
natural  selection.  This  was,  doubtiess^ 
one  of  the  principal  difficulties  which  in- 
fluenced Joseph  Cook,  Dr.  McCosh  and 
scores  of  the  learned  clergy,  to  adopt  the- 
istic evolution  in  combination  with  the 
Nicene  creed,  which  they  all  claim  still 
to  believe  with  unshaken  faith.  Yet  they 
seem  never  to  have  thought  that  the  Nicene 
creed  requires  them  to  believe  in  the 
thousands,  possibly,  tens  of  thousands  of 
miracles  wrought  by  Christ  and  the 
apostles  in  confirmation  of  their  divine 
mission,  and  which  necessarily  constitute 
ft  part  of  the  Christian  reli^on  indorsed  by 
that  £ame  Nicene  creed.    It  is  as  much  of 


a  miracle  to  raise  a  Lazarus  from  the  dead, 
after  his  body  had  undergone  putrefaction^ 
as  to  create  an  elephant  out  of  a  heap  of 
sandstones.     It  is  no  more  an  effort  of 
divine  power  to  make  a  lion  out  of  water, 
or  out  of  a  cake  of  ice,  than  to  turn  water 
into  wine.    If  our  theistic  behevers  in  the 
Nicene  creed  have  adopted  evolution  to 
get  rid  of  such  a  superabundance  of  mira- 
cles as  would  bo  involved  in  the  direct 
creation  of  the  different  animal  species, 
then  in  the  name  of  consistency  tjiey  should 
repudiate  the  Nicene  creed  and  with  it  the 
entire  mission  of  Christ  and  the  apostles, 
since  John  the  Divine  tells  us  that  if  all  the 
miraculous  works  wrought  by  Christ  had 
been  recorded,  the  world  would  not  con- 
tain the  books  that  might  have  been  writ- 
ten, which  woidd  at  least  equal  the  number 
of  miracles  needed  for  aU  the  different 
species  from  the  moneron  up  to  man  I  But 
what  is  still  worse  for  this  objection  to 
miraculous  creations,  Mr.  Darwin  assures 
us,  that  it  has  taken  myriads  of  slight  but 
distinct  spontaneous  variations,  each  saved 
up  by  natural  selection,  to  produce  any 
important  specific  change  in  animal  struc- 
tura     Now  if,  as  all  advocates  of  theistic 
evolution  maintain,  God  specially  controls 
or  directs  each  variation  to  this  specific 
end,  it  is  equivalent  to  a  direct  creative 
act,  as  much  so  as  was  the  miraculous  pro- 
duction of  Darwin's  first  simple  form  out 
of  inorganic  matter.     Hence  instead  of  one 
miracle  for  each  animal  species  as  biblical 
science  requires,   it  invmves  m^-riads  of 
miracles  or  Iheir  exact  equivalent,  in  so- 
called    spontaneous    variations    specially 
supervised  for  each  specific  change.    The- 
istic   evolution,   therefore,   unless    God's 
connection  with  the  course  of  Nature  is 
merely  nominal  and  not  immanently  causal, 
in  any  effective  sense,  complicates  the  work 
of  miraculous  or  creative  intervention  a 
thousand,  possibly  a  million  fold.     And  so 
far  as  Mr.  Darwin  himself,  and  his  follow- 
ers are  concerned,  they  admit  at  least  one 
miraculous  inter\'ention  at  the  start,  for 
the  production  of  the  first  simple  organism, 
on  which  to  begin  evolution  ;  and  as  the 
God  who  "  breathed  "  into  that  first  form 
was  infinite  in  power  and  resource,  it  is  no 
more  tax  upon  such  unlimited  facilities 
miraculously  to  create  ten  thousand  differ- 
ent species  than  to  create  one.    As  such 
a  God,  moreover,  is  necessarily  as  im- 
mutable as  He  is  infinite  in  power  and 
wisdom,  it  is  but  consistency  to  suppose 
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that  He  pursued  the  uniform  course  of 
creating  all  species  as  He  did  the  first  one, 
and  thus  acted  in  harmony  with  the  im- 
changeable  nature  and  character  of  His 
being.  There  is,  therefore,  no  reason  why 
Mr.  Darwin  should  not  ac<5ept  miraculous 
intervention  for  each  separate  species, 
throughout  the  entire  zoological  range, 
provided  there  is  the  least  difficulty  in  the 
way  of  his  theory  of  natural  selection  and 
survival  of  the  fittest ;  and  that  there  are 
such  difficulties,  and  scores  of  them,  ab- 
solutely insurmountable,  will  abundantly 
appear  as  this  argument  proceeds. 

While  upon  this  point,  as  no  better  place 
may  present  I. wish  to  refer  to  a  remark 
made  by  Pro£  Asa  Gray,  and  which  occurs 
many  times  in  the  works  of  Mr.  Darwin, 
that  while  miracles  explain  and  can  expl.iin 
nothing  in  science,  they  interfere  with  the 
uniformity  of  Nature.   Let  us  explode  this 
stereotyped  argument  at  once  and  have 
done  with  it     Miracles  do  explain,   ac- 
cording to  the  theory  of  Prol  Gray  and 
Mr.  Darwin,  the  most  important  scientific 
fact  and    phenomenon    in  the   imiverse, 
namely,  the  origin  of  organic  life.     They 
Doth  t^ell  us  that  God  was  compelled  mir- 
aculously to  "  breathe "  into  the  first  or- 
ganism as  a  basis  for  this  highly  scientific 
fcheory  ot  evolution !     What  an  absurdity, 
therefore,  to  reiterate  the  assertion  that 
miracles  explain  nothing  in  science,  when 
they  explain  everything  involved  in  evolu- 
tion I    How  could  Darwin,   Huxley,   and 
G-ray  have  explained  the  start  of  evolution, 
but  for  this  miraculous  intervention  of 
God  in  producing  the  first  animal?    Look 
at  the  self-contradiction  of  the  theory.    As 
miracles  explain  nothing  in  science,  but 
still  are  necessary  to  explain  the  start  of 
eooliUio)i,  it  follows  that  evolution,  by  the 
admission  of  its  founder  and  ablest  advo- 
cates, is  not  scientific.    This  is  a  clear  illus- 
tration of  evolution  against  itself. 

But  all  evolutionist  concede  that  any 
species,  at  its  first  appearance  in  the  geo- 
logical record,  is  always  at  its  greatest 
perfection,  and  the  imiform  testimony  of 
paleontology  is  that  the  same  species 
occurring  at  a  later  geologic  epoch  is 
rather  deteriorated  in  anatomical  struc- 
ture than  improved  by  gradual  develop- 
ment. Nothii^  but  miraculous  creation  for 
each  species  can  explain  this  state  of  facts; 
while  the  very  similarity  of  anatomical  struc- 
ture of  the  different  vertebrated  species, 
**  the  hand  of  a  man,  foot  of  a  dog,  wing  of  a 


bat»  and  fin  of  a  porpoise,"  regarded  as  s<5 
conclusive  in  favor  of  evolution  by  Darwin 
and  Huxley,  can  only  be  explained  satis- 
factorily as  the  work  of  an  intelligent  artif- 
icer carrying  out  that  typical  or  family  re- 
semblance seen  in  the  works  of  all  .great 
artists,  as  fully  shown  in  chapter  X.  Hence 
Nature  is  full  of  scientific  facts  which  no*' 
thing  can  explain  so  readily  and  satisfac- 
torily as  the  assumption  of  direct  creative 
acts. 

But  miraculous  interventions,  evolution- 
ists tell  us,  "interfere  with  the  unifor- 
mity of  Nature,"  and  therefore  are  inad- 
missible in  science.     This  also  proves  too 
much  for  the  theorv.     There  was  one  mi- 
raculous  intervention  for  one  species,  at  the 
start,  they  admit     And  as  they  have  not 
been  able  to  demonstrate  the  production 
of  one  single  species  since  then  by  natural 
selection,  it  proves  that  Nature,  in  order  to 
be  uniform,  sJiould  produce  all  her  species  by 
miraddous  intervention!    Hence  evolution 
turns  out  to  be  the  only  violation  of  the  uni- 
formity  of  Nature  for  the  production  ofspecies^ 
these  scientists  themselves  being  judges, 
thus  again  turning  the  contradictory  sys- 
tem against  itself.  The  truth  is,  nothing  but 
downright   atheistic  evolution,  as  taught 
by  Professor  Haeckel,  which  is  supposed 
to  be  started  by  the  spontaneous  genera- 
tion of  the  first  form,  and  then  carried  on 
without  God  or  any  other  intelligent  power, 
can  lay  any  claim    either  to  consistency 
or  to  the  above  phraseology  of  the  "  uni- 
formity of  Nature "  and  miracles  explain- 
ing nothing  in  science.     And  as  for  Prof. 
Haeckel's  theory  of  manufacturing  hfe  and 
mental  powers  out  of  nothing,  it  will  re- 
ceive due  attention  in  the  seventh  chapter. 
But  by*  this  time  the  reader  is  ready  to 
ask,  have  you  any  proof  that  the  gi*eat 
clergymen  you  have  named,  the  eminent 
Boston  lecturer,  and  the  learned  President 
of  Princeton  College,  have  really  gone  over 
to  evolution?  as  it  is  a  serious  matter  to 
make  such  a  charge  as  this  without  positive 
proofc    I  admit  tliat  it  is  a  serious  charge, 
since  it  is  wholly  incredible,  without  un- 
doubted evidence,  that  ministers  of  the  gos- 
pel should  publicly,  or  even  privately,  adopt 
a  system  of  so-called  science  orphilosoph};^ 
wluch    virtually    contravenes    everything 
taught  in  the  scriptures  concerning  the 
creation  of  man  and  the  lower  animals.    I 
am  also  aware  that  there  are  at  this  mo- 
ment thousands  of  clergymen,  and  tens  of 
thousands  of  intelligent  laymen  in  tho 
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United  States,  who  would  pronounce  me 
a  slanderer  and  a  secret  enemy  to  the 
Christian  religion,  should  they  hear  me 
utter  the  charge  of  "evolution"  against 
these  popular  and  esteemed  divines!  I 
will  therefore  proceed  to  prove  it  from 
their  own  lips  and  pens,  as  uttered  in  lec- 
tures and  published  imder  their  own 
supervision.     Dr.  McCosh  says : 

**  Two  great  scientific  truths  have  been  estab- 
lished in  this  century.  One  is  the  doctrine  of 
the  conservation  of  energy.  ♦  ♦  ♦  ♦  The  other 
great  doctrine  is  that  of  development ,  acknowl- 
edged as  having  an  extent  not  dreamed  of  till 
the  researches  of  Darwin  were  published."  *•  Wo 
may  discern  a  plan  and  purpose,  means  and  end, 
in  the  way  in  which  plants  and  animals  are  evolved, 
and  in  the  forms  they  take,  which  are  evi- 
dently not  by  chance.  "i-Reply  to  Tyndall,  pp. 
15,  16. 

This  view,  as  here  expressed,  is  what  is 
known  as  "iheistic  evolution,"  simply  Dar- 
winism with  its  purposeless  and  designless 
features  left  out    In  other  words.  Dr.  Mc- 
Cosh holds  that  all   species   have   been 
evolved,  one  from  another,  by  natural  se- 
lection, environment,  struggle  for  existence, 
and  survival  of  the  fittest,  precisely  as  does 
Mr.  Darwin,  only  he  claims  that  these  are 
not  blind  laws  or  chance  operations,  but 
that  God  supervises  by  His  providence, 
the  various  changes  and  natural  selections 
by  which  a  fish  is  transmuted  into  a  rep- 
tile, a  reptile  into  a  bird  or  mammal,  a 
marsupial  into  a  jackal,  a  jackal  into  a 
monkey,  and  some  form  of  ape  into  a  man; 
and  hence,  that  development  is  not  a  game 
of  chance.    Possibly  this  last  transmuta- 
tion of  an  ape  into  a  man,  may  be  going 
a  step  too  far,  and  may  prove  altogether 
too  consistent  for  Dr.  McGosh,  though  Mr. 
Darwin  and  every  logical  believer  in  evo- 
lution, are  forced  by  consistency  to  include 
man  as  among  the  lineal  descendants  of 
the  tortoise  and  fish,  if  the  monkey  can 
have  been  thus  transmuted.    I  will  return, 
however,  to  this  after  a  little. 

Now,  this  "  theistic "  view  of  evolution 
is  the  same  as  Darwinism,  to  all  intents 
and  purposes,  only  Darwin  takes  no  ac- 
coimt  of  God  in  this  entire  system  of  de- 
velopment after  the  miraculous  creation  of 
the  first  simple  foim,  as  the  start  of  evo- 
lution; while  the  hundreds  of  theistic  evo- 
lutionists, represented  by  Prof.  Asa  Gray 
in  his  work  called  Natural  Science  and 
Religion,  claim  that  every  variation  of  one 
species  which  tends  toward  its  transmuta- 
tion into  another,  is  produced  and  nurtured 


imder  the  supervising  direction  of  G^d's 
providence.  Prof.  Asa  Gray  is  an  avowed 
and  acknowledged  Christiai^  a  firm  be- 
liever, as  he  suys,  in  the  Nicene  creed,  and 
is  regarded  by  Rev.  Joseph  Cook  as  one 
of  the  representative  theistic  evolutionists 
of  New  England.  I  now  take  his  testi- 
mony. 

**  So  the  difference  between  pure  Darwinism 
and  more  theistically  expressed  evolution  is  not 
so  great  as  it  seemed.  Both  agree  in  the  opinion 
that  species  are  evolved  from  species, "  * '  You  ask 
me  if  I  maintain  that  the  doctrine  of  evolution  Is 
compatible  with  this  [Cliristianity]?  I  am  bound 
to  do  so."  *•  The  inquiry,  what  attitude  should 
we  Cliristian  theists  present  to  this  form  of  scien- 
tific belief,  should  not  be  a  difficult  one  to  answer. 
In  my  opinion,  we  should  not  denounce  it  as  athe- 
istical, or  as  practical  atheism,  or  as  absurd.*' 
**  I  am  unable  to  perceive  that  the  idea  of  tho 
evolution  of  one  8X)ecies  from  another,  and  all 
from  an  initial  form  of  life,  adds  any  new  per- 
plexity to  theism."— Natural  Science  and  Ileligion, 
pp.  64.  80,  83,  106. 

This  kind  of  evolution  Joseph  Cook  calls 
"  a  theory  of  evolution,"  wmle  Huxley's 
and  HacckeFs  godless  plan  of  develop- 
ment, he  calls  "  the  theory  of  evolution." 
Ijet  us  now  take  the  testimony  of  this 
eminent  lecturer  and  writer. 

**  I  have  not  criticised,  I  Jiave  even  defended, 
the  theistic  doctnne  of  evoltUi-on.  I  have  endeav- 
ored only  to  show  that  the  atheistic  and  agnostic 
forms  of  that  doctrine  arc  violently  unscientificJ*' 
**  Tlie  position  of  this  lectureship  is  that  there  is 
a  use  and  abuse  of  tho  theory  of  evolution. 
I  hold  a  theory  of  evolution,  but  not  the  theory-. 
What  do  I  mean  by  the  theory  of  evolution  ? 
Precisely  what  Iluxley  means  when  he  says,  in  po 
many  words,  that  if  the  tlieory  of  evolution  is 
true,  tlic  living  must  Juive  arisen  from  the  not^ 
living.'* — Lectures  on  Biology,  pp.  Ill,  184. 

Tliis  is  plain  and  to  tho  point.  Joseph 
Cook  thus  accepts  the  evolution  of  the  dif- 
ferent animal  species,  on  the  condition 
that  God  controls  the  laws  of  development; 
but  he  rejects  it  only  when  it  involves 
spontaneous  ff^neration,  or  the  idea  of 
evolving  the  "  living  from  the  not-living," 
as  taught  by  Profs.  Huxley  and  HaeckeL 

In  keeping  with  this  outspoken  accept- 
ance of  evolution,  Joseph  Cook  says  : 

"Tlie  question  oi  chief  interest  to  religious 
science  is,  whether  the  new  philosophy  [evolution] 
is  to  1)0  established  in  its  atheistic,  its  agnostic,  or 
its  theistic  form." — Lectures  on  Biology,  p.  10. 

I  take  issue  with  this  eminent  an thorityj 
and  deny  his  conclusion  most  emphatically. 
On  tho  contrar}',  I  assert  that  "the  ques^ 
tion  of  chief  interest  to  relicjious  science  is; 
whether  the   new  philosophy  is    to    be 
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established"  a^  022,  or  in  any  ''form." 
What  the  Christian  world  wants  to  know, 
and  what  investigators  of  religious  science 
.need to  inquire  iato,  is,  not  which  "form" 
of  evolution  is  to  be  accepted,  but  whether 
there  is  any  necessity  for  accepting  any  of 
its  forms,— or  anything  in  the  shape  of 
evolution,  either  atheistic,  agnostic,  or  the- 
istic.  This  highly  esteemed  lecturer  seems 
to  have  taken  it  for  granted  that  evolution 
is  a  foregone  conclusion,  in  some  form, 
and  his  "  chief  interest "  now  is  to  deter- 
mine which  of  the  forms  will  come  nearest 
leaving  a  modicum  of  the  religion  of 
the  Bible,— enough  to  swear  by  in  a  court 
of  law,  if  not  enough  to  pray  by.  I  assert 
that  Joseph  Cook,  Dr.  McCosh,  and  the 
hundreds  of  eminent  clergymen  who 
agree  with  them,  and  have  followed  their 
lead,  if  they  have  not  shown  the  "  white 
feather,"  have  at  least  shown  undue  haste 
in  thus  pulling  down  their  colors,  without 
even  having  fired  a  gun  or  been  asked  to 
surrender.  If  they  were  not  able,  as  they 
evidently  were  not,  to  explain  the  scientific 
facts  of  Darwin,  Haeckel,  &  Co.,  upon 
which  they  claim  to  have  established  the 
iiheory  of  evolution,  why  should  they  have 
been  in  such  a  hurry  to  throw  down  their 
arms  at  the  first  boom  of  evolution  artil- 
lery and  sight  of  smoke,  and  conclude  that 
tiie  facts  were  inexplicable  by  anybody 
else?  They  seem  to  have  concluded,  judg- 
ing by  their  action,  that  what  they  did  not 
know  upon  this  subject,  was  not  worth 
knowing,  or  at  least  must  be  past  finding 
out;  and  that  problems  they  were  notable 
to  solve,  could  never  be  solved  by  man. 
Hance,  this  surrender  without  a  struggle. 
Sach  weakening,  in  presence  of  these 
most  virulent  assailants  of  religion,  whether 
under  the  dispfuise  of  this  so-called  theistie 
form  of  the  "new  philosophy,"  or  Pro£ 
Haeckels  outspoken  atheism,  is  imbecom- 
ing  the  grand  mission  of  the  most  promi- 
nent exponents  of  religious  science  in  this 
country.  Well  may  our  leaders  in  this 
crusade  against  error,  be  admonished  to 
add  to  their  f  dth  courage,  and  to  courage 
knowledge.  These  two  things  would  have 
carried  them  safely  through  the  battle.  It 
may  not  be  too  late,  yet ;  for  there  is  an 
"  opportunity  even  now  to  shout  the  rallying 
cry  of  victory  or  death,  inspire  courage  in 
theii*  demoralized  and  retreating  forces  by 
drawing  from  its  dust-covered  scabbard 
the  sword  of  the  Spirit,  and  renewing  the 
battle,  even  through  fire  and  blood,  if  nee4 


be,   against  these  evolution  giants  who 
have  defied  the  armies  of  the  living  Gkni 

But  even  after  thus  surrendering  to 
evolution,  with  its  theistie  proviso,  there  is 
a  manifest  indication  of  shakiness,  a  want 
of  confidence,  and  a  feeling  of  insecurity 
in  the  minds  of  the  eminent  theologiaid 
named,  or  they  would  not  blanch  as  they 
so  evidently  do,  when  they  come  to  face 
the  legitimate  consequences  of  their  "  new 
philosophy,"  and  yield  the  last  point  in  the 
controversy  with  Darwinism, — the  evolu- 
tion of  man's  «.TiiTnfl.l  organism  from  that 
of  some  extinct  form  of  ape.  Why  do  they 
hesitate  here  with  trepidation  and  doubt? 
Pro£  Gray,  though  not  outspoken,  virtu- 
ally gives  up  all,  and  consistently  claims 
that  Darwin's  view  of  the  extent  of  evolu- 
tion is  eitiier  all  right  or  all  wrong,  and 
that  man  is  necessarily  included  in  the 
lineal  descent  from  that  simple  form  of 
life  first  created,  whether  it  be  a  polyp  or 
an  ascidian.  But  Joseph  Cook  and  Dr. 
McCosh,  confused  and  trembling,  hesitate 
to  accept  this  final  and  legitimate  act  of 
the  evolution  drama;  and  that,  too,  without 
one  scintilla  of  reason  for  so  doing,  after 
conceding  evolution  up  to  the  orang- 
outang, save  the  fact,  as  Joseph  Cookl 
elaborately  argues,  that  the  average  brain 
of  man  is  more  than  twice  that  of  the  high- 
est ape  in  cubical  contents.  Hence,  here 
there  must  have  been  a  special  miraculous 
leap.  But  why  do  they  not  listen  to  the 
teachings  of  their  scientific  master,  Darwin, 
who  explains  all  this  most  beautifully  by 
the  defects  in  the  geologic  and  paleonto- 
logic  records?  Why  do  they  not  reason 
alx)ut  this  evident  leap  in  cranial  and 
cerebral  structure,  from  the  highest  known 
ape  to  man,  as  they  are  obhged  to  reason 
in  explaining  the  leap  from  the  reptile  to 
the  bird,  from  the  fish  to  the  reptile,  from 
the  tortoise  to  the  mammal,  which  are 
leaps  vastly  greater  in  anatomical  struc- 
ture and  resemblance  than  the  one  to 
which  they  demur?  If  they  can,  with  such 
alacrity,  accept  the  development  of  the  al- 
most human  form  of  the  chimpanzee  from 
the  fish,  and  fill  up  the  innumerable  gaps 
in  structiure  by  imagining  lost  pages  in  the 
paleontologic  record,  why  not  be  consist- 
ent and  say  with  Huxley  that  the  connect- 
ing fossil  mpn-ape,  which  bridges  the 
chasm  betwee  the  small  brain  of  l£e  pres- 
ent anthropoivi  monkey  and  the  immense 
brain  of  man,  has  not  yet  been  found,  but 
probably  will  be,  Just  as  the  archeopteryx 
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has  but  recently  been  discovered  which 
closes  up  the  hiatus  between  the  reptile 
and  the  bird  ?  And  since  they  have  now  the 
convenient  "  theistic ''  panacea  for  all  the 
other  lame  joints  in  the  "  new  philosophy," 
by  which  to  harmonize  it  with  "  religious 
science/'why  ai-gue  so  earnestly  fortius  one 
exception  to  the  inile,  and  that  man  must 
have  been  made  as  the  scriptures  teach, 
by  a  direct  miracle,  just  as  if  it  would  detract 
from  the  glory  of  God  to  have  made  man 
as  He  condescended  to  make  the  orang- 
outang, by  gradual  development?  If  it 
was  God's  method  of  making  a  monkey, 
why  not  of  making  a  man  ?  What  is  the  use 
of  having  "  theism  "  mixed  up  in  it  at  all, 
if  it  will  not  help  us  out  of  the  whole  diffi- 
culty and  account  for  the  formation  of 
man's  body  on  the  same  piinciple  em- 
ployed in  constructing  the  body  of  the 
gorilla  or  chimpanzee  ? 

By  turning  to  the  account  of  crention  in 
Genesis,  we  will  see  the  utter  absurdity  of 
believers  in,  revelation  thus  playing  fast 
and  loose  with  "  theistic  "  evolu  iou,  all  to 
avoid  the  unpleasant  charge  of  being  con- 
sistent and  teaching  that  the  creation  of 
man  simply  means  his  development  from 
the  ape,  as  the  creation  of  the  ape  means 
its  development  from  the  dog,  a  conclusion 
to  which  Darwin  and  Huxley  are  forced  to 
come,  from  their  interpretation  of  the  facts 
of  science,  and  of  which  they  profess  not 
to  be  ashamed.  Let  us  now  examine  this 
authentic  record  of  creation: 

In  the  first  chapter  of  Genesis,  verse  21, 
it  is  said  that  "  God  created  great  whaler;" 
and  right  on  at  verse  27,  it  is  said  that 
"God  created  man,**  Now,  I  ask  these  **  the- 
istic "  advocates  of  the  "  new  philosophy  "  if 
it  is  reasonable  to  suppose  that  God  cre- 
ated a  vMe  by  supervising  its  evolution 
from  a  "hoofed  animal"  (see  Haeckel's 
History  of  Creation,  vol.  ii,  p.  251),  after  first 
evolving  the  hoofed  animal  from  a  fish 
through  saving  up  millions  of  slight  modi- 
fications; and  that  He  then  created  man 
without  the  aid  of  evolution  at  all,  by 
means  of  a  direct  miracle?  Is  it  lik(-ly 
that  "created,"  here,  has  two  distinct 
meanings,  for  no  philological  reason  on 
earth  save  to  accommodate  theistic  evolu- 
tionists? Will  the  learned  President  of 
Princeton  College  tell  us  plainly  whether 
the  word  here  rendered  "  created,"  in  vei-se 
21,  is  the  same  word  in  the  original  He- 
brew, as  in  verse  27  ?  Or  is  it  a  different 
wordywith  an  entirely  different  signification. 


but  erroneously  rendered  •* created"  when 
it  should  have  been  evolved  t  I  am  not  a 
Hebrew  scholar,  but  I  have  taken  the  pre- 
caution to  write  to  Dr.  Epstein,  of  Tiffin, 
Ohio,  one  of  the  best  Hebraists  in  this 
country,  and  for  a  year  Professor  of  He- 
brew in  Heidelberg  Theological  Seminary, 
asking  him  if  **  created  "  in  verses  21  and  27, 
is  the  same,  and  if  it  has  the  same  mean- 
ing in  the  two  instances?  The  following 
is  his  reply: 

"Tiffin,  O.,  April  22,  1880. 
"A.  WiLFORD  Hall. 

**  Dear  Sir: — In  answer  to  your  letter,  inquirine 
whether  the  word  *  created  *  in  the  21ist  and  27th 
verses  of  the  first  chapter  of  Genesis,  is  the  same 
in  tlie  original  Hebrew  in  both  instances,  I  reply 
yes.  The  Hebrew  word  is  tnSl  pronounced  Bar^ 
The  meaning  of  the  word,  "in  these  two  in- 
stances is  and  must  be  necessarily  and  uncondi* 
tionally  the  same.     Respectfully  yours, 

Eph.  M.  Epsteik,  M.  D." 

Theistic  evolutionists,  thus  driven  to  tho 
wall  of  consistency,  are  forced  to  admit, 
however  hard  they  may  strugo;le  against  it^ 
that  if  whales  were  "  created "  by  develop- 
ment from  other  animals,  man  must  have 
been  "  created  "  by  the  same  process.  Al- 
though the  Kev.  Joseph  Cook  evidently 
dreads  the  logical  consequences  of  this 
conclusion, — ^the  unavoidable  outgrowth  of 
the  "new  philosophy,"  whether  theistic  or 
atheistic  in  form, — }'et  he  makes  many 
statements  in  his  lectures  which  ud inten- 
tionally but  plainly  point  to  Darwin's  un- 
abridged views,  that  man^  as  well  as  the 
ape,  the  puppy,  and  the  tortoise,  is  the 
hneal  descendant  of  the  £sL  Take  this 
one: 

**It  is  a  phygioloaieal  fact  that  every  human 
being  once  breathed  by  a  membrane,  then  by  gills, 
then  by  lungs." — Lectures  on  Biology,  page  236. 

This  is  a  clearly  expressed  indorsement 
of  Diirwin's  aud  Haeckel's  embryological 
argument,  that  the  embr^'onic  infant^  as 
well  as  puppy,  chicken,  tortoise,  etc.,  at  an 
early  period  of  development,  possesses  the 
gills  of  the  fish,  which  fact  they  triumph- 
antly adduce  as  evidence  that  man,  as  well 
as  llie  dog  and  other  lower  animals,  de- 
scended by  transmutation  from  some 
branchial  ancestor,-  a  thing  by  the  way 
totally  fallacious  and  without  even  the 
foundation  of  one  correctly  understood 
scientific  fact  upon  which  to  rest,  as  abund- 
antly shown  in  the  seventh  chapter.  But 
no  matter  for  thi&  Joseph  CJook  does  not 
even  suspect  that  this  ''gill"  argument  o| 
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the  evolutionist  is  a  deliberate  fraud 
upon  physiological  science  and  the  intelli- 
gence of  mankind;  and  as  a  consequence 
the  great  Boston  lecturer  innocently  falls 
into  the  trap  set  for  him  by  Haeckel  and 
Darwin,  and  announces  it  as  an  important 
"physiological  fact,"  thus  admitting  that 
embryonic  infants  have  actual  gHh^  which, 
if  it  be  a  fctct,  can  only  be  explained,  says 
Darwin,  on  the  hypothesis  that  man  de- 
scended from  the  jvik.  And  if  man  de- 
scended from  the  Mi,  his  blood  relationship 
to  the  monkey  can  hardly  be  doubted. 

But   the    most    remarkable    phase    of 
this  "  physiological  fact,"  so  positively  an- 
nounc3d  by  Joseph  Cook,  is,  that  these 
*•  gills,"  in  the  embryonic  infant,  are  func- 
tional, that  is,  they  are  actually  employed 
in  breathing,  as  iu  a  living  fish  I     This  de- 
fense of  the  "  new  philosophy  "  out-Haeck- 
els  even  Haeckel  himself,   since  the  re- 
nowned professor  of  natiqral  science  in  the 
University  of  Jena  never  dreamed  of  such 
thing    as    that    these    embryonic    "gill- 
arches"  were  employed  in  any  functional 
way,  regarding  them  merely,  to  use  his 
own  expression,  as  the  "  ontogenetic  record 
of  man's  phylogenetic  or  tribal  descent 
from  some  fish-like  ancestor."   Now  it  is  a 
fact,  upon  which,   I  believe,   all  well-in- 
formed physiologists  are  agreed,  that  an 
infant  does  not  "  breathe"  at  all,  till  its  ex- 
posure to  the  external  air,  and  that,  during 
gestation,  it  depends  entirely  for  nutrition 
upon  the  substance  of  the  ovule  and  the 
tunbiUcal  circulation  of  the  mother.     Yet 
this   important    physiological    announce- 
ment makes  it  breathe  by  two  different  pro- 
cesses prior  to  the  functional  use  of  its 
lunga     If  it  really  be   a   "physiological 
fact,"  that  the  human  embryo  depends  for 
its  vitality  upon   breathing  through  these 
so-called  "  gills,"  it  suggests  a  serious  dif- 
ficulty, which  no  one  is  more  competent 
than  the  Boston  lecturer  to  explain.    As 
these  "  gills  "  entirely  disappear,  according 
to  all  authorities,  includinq^  Prof.  Haeckel, 
at  the  eighth  week  of  gestation,  how  does  the 
embryo  manage  to  put  in  tlte  interim  of 
hoenty'six  weeks  till  its  birth  without  brealh" 


ing  at  alif  It  is  a  matter  to  be  deplored 
that  such  nonsense  as  this  gill-breathing 
process  should  be  taught  as  "physiologi- 
cal "  science  in  the  very  Hterary  and  scien- 
tific fcentre  of  this  coimtr}-,  just  becauBO 
Draper,  or  some  other  authority,  chances, 
inadvertently,  to  speak  of  such  a  stupid 
impossibility  as  a  human  embrj'o  breath- 
ing through  "  gills,"  or  through  anything 
else,  in  fact,  prior  to  its  birth* 

Not  only  do  these  distinguifihed  theologi- 
cal exponents  of  the  theory  of  develop- 
ment seek  to  harmonize  the  new  philosophy 
with  Christianity  under  the  specious  title 
of  "theistic  evolution,""  but  they  actually 
go  further,  and  make  the  astounding  an- 
nouncement that  there  is  nothing  antago* 
nistic  between  spontaneous  generation  and 
a  religious  belief  in  the  existence  of  God  I 
This  culmination  of  obsequious  absurdity 
:in  truckling  to  the  clainas  of  modem  sci- 
ence, will  be  found  in  the  following  quota- 
tion from  the  pen  of  Dr.  McCosh : 

"  Suppose  it  proven  that  there  is.  such  a  thing 
as  spontaneous  generation;  vxmld  religion  t/iereby 
l>e  ocerthroum. either  in  its  evidences^  its  doctrines, 
or  its  precepts  ?  *  *  *  *  There  is  really  no 
ground  for  the  fears  of  the  timid  on  the  one  hand, 
nor^  on  the  other  hand  for  ilie^rtogoniexpectation 
of  the  atheist,  that  he  will  thereby  bo  able  to 
drive  God  from  his  work.  *■  ♦  *  It  [spoiita- 
neous  generation]  is  a  productioi>  out  of  preexist* 
ing  materials  by  means  of  powers  in  the  materials 
— powers  very  much  unknown,  working  only  in 
certain  circumstances,  tjoA  reqrtirin^,,  in  order  to 
their  operation^  favorable  eoiiditiomt  assorted  by 
Divine  wisdom.*' — Ghiistianlty  and  Positivism, 
pp*  35,.  36. 


In  order  to  see  the  self-annihilating 
character  of  this  statement,  it  is  only  nec- 
essary to  reflect  that  the  production  of  an 
organic  being  out  of  inorganic  matter,  as 
here  described,  by  the  operation  of  "favor^ 
able  conditions  ansorted  by  Divine  wisdom,*' 
is  ^mjpfy miraculous  ereof ion,  nothing  more 
and  nothing  les^  as  all  theists  tmder- 
stand  that  term,  and  not  spontaneous 
generation  in  any  sense  of  the  word,  since 
it  flatly  contradicts  the  well-known  and 
only  meaning  of  that  phrase.  No  one  sup- 
poses that  God  does  not  act  in  accordance* 
with  laws  ah^ady  existing,  or  specially  en- 
acted for  the  occasion,  even  in  the  miracu- 
lous creation  of  an  animal;  that  is  to  say. 
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He  takes  already  existing  materials,  brings 
them  together  by  the  operation  of  laws, 
whether  we  are  able  to  comprehend  them 
or  not,  and  causes  all  the  necessary  chemi- 
cal and  other  changes  of  the  inorganic 
matter  to  convei*t  it  into  albumen,  proto- 
plasm, etc.,  and  then,  by  other  laws,  infuses 
into  it  an  infinitesimal  atom  of  His  own 
vitality  and  intelligence,  according  to  the 
need  of  the  creature  and  its  place  in  Na- 
ture, all  of  which  is  embraced  in  the  lan- 
guage of  Dr.  McCosh — **  favorable  condi- 
tions assorted  by  Divine  wisdom."  This 
is  exactly  the  way  in  which  A.dam  was 
created  out  of  the  dust  of  the  earth. 
"  God  is  a  God  of  order y  which  is  another 
name  for  law^  and,  in  miractdously  form- 
ing Adam,  He  proceeded  according  to 
law,  even  to  the  act  of  hreaihing  into  his 
nostrils  the  breath  of  life,  and  thus  consti- 
tuting him  a  living  souL  We  cannot 
doubt  that  He  did  all  this  by  just  what  Dr. 
McCosh  calls  spontaneous  generalioUj — 
"  favorable  conditions  assorted  by  Divine 
wisdom."  Should  this  learned  theologian 
chance,  on«ome  Simday,  to  preach  from 
his  pulpit  that  Adam  came  into  existence 
by  "spontaneous  generation,"  he  would, 
doubtless,  be  tried  by  his  presbytery  for 
publicly  teaching  a  most  dangerous  heresy. 
But  imagine,  if  you  can,  the  looks  of  the 
solemn  presbyters  constituting  the  court, 
as  the  Doct»r  steps  forward  to  answer  the 
grave  specification  in  the  charge  by  ex- 
plaining, with  a  broad  smile  upon  his 
countenance,  that  "spontaneous  genera- 
tion "  is  tlie  same  thing  precisely  as  mirac- 
ulous creation,  since  it  is  simply  the  ope- 
ration of  "favorable  conditions  assorted 
by  Divine  wisdom,**  thus  reconciling  the 
extremest  phase  of  modern  materialistic 
philosophy  with  the  religion  of  the  Bible ! 
'  Who  would  not  be  the  president  of  a  col- 
;  lege,  if  the  office  carries  with  it  such  a  sub- 
lime and  unlimited  license  in  the  use  of 
'language  ? 

But  seriously,  a  college  president  has  no 
more  right  to  annihilate  fhe  universally  ac- 
cepted definitions  of  words  than  has  the 
most  obscure  or  humbleplebeianof  his  pas- 


torate. To  employ  such  a  manifest  contra* 
diction  in  terms,  as  spontaneous  generation 
produced  under  the  assorting  supervision 
of  Divine  wisdom,  is  like  talking  about 
a  system  of  aUieism  with  its  leading  article 
incidcating  the  existence  of  a  personal 
God;  or  like  an  elaborate  description  of  a 
self-acting  perpetual  motion  driven  by  a 
steam-engine  I  It  is  the  employment  of 
well-known  words,  with  well-under&tood 
definitions,  in  about  as  loose  and  reckless  a 
manner  as  that  of  Prof.  Hatckel,  in  evoity- 
ing  a  fish  into  a  hoofed-animal,  and  then 
evolixlng  the  same  hoofed-animal  back 
again  into  a  porpoise  or  whale!  (See 
History  of  Creation,  Vol.  2.,  p.  251.) 

While  I  protest  against  this  slipshod 
mode  of  teaching  science  and  using  words 
without  tlic  shghtest  regard  lo  their  ety- 
mology, I  cannot  help  congratulating 
Professor  Haeckel  upon  his  involuntary 
escape  from  atheism,  as  a  brand  plucked 
from  the  burning.  He  made  a  desiierate 
effort,  through  the  two  large  volumes  of 
iiis  History  of  Creation,  to  get  rid  of  a  God 
by  proving  the  "  spontaneous  gcnci-alion  " 
of  ihe  first  animal,  as  "  the  primeval  par- 
ent of  all  other  organisms,"  and  as  the 
origin  of  life  upon  this  planet,  knowing 
well  that  if  such  "  coming  into  existence 
out  of  inorganic  matter  "  could  be  estab- 
lished, there  would  be  no  use  for  a  God, 
and  no  diffictdty  in  proving  the  evolution 
of  all  other  forms  of  organic  being  by  th^ 
settled  course  of  Nature,  and  without  the 
intervention  of  any  personal  intelligence 
whatever.  But  •  here  comes  the  most 
learned  divine  in  the  United  States  who  by 
a  single  sweep  of  his  pen,  demonstrates 
that  this  godless  professor  in  the  Univer- 
sity of  Jena,  is  a  Oieisty  with  the  promise 
and  potency  of  some  day  becoming  a 
Christian,  since  spontaneous  generation, 
"  suppose  it  proven,"  is  only  another  name 
for  miraculous  creation  or  the  operation  of 
"  favorable  conditions  assorted  by  Divine 
wisdom ! " 

But  "  theistic  "  evolutionists  do  not  har- 
monize among  themselves  any  better  than 
do    agnostic  and  atheistic  evohitionista 
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While  Dr.  McCk>8h  insists  that  spontano-  ;  bending  the  knee  to  evolution,  the  worst 
ous  generation  does  not  conflict  with  reli-  1  phase  of  materialism  ever  promulgated  bj 


gion  or  a  beHef  in  God's  existence  and 
providence,  Joseph  Cook  just  as  distinctly 
rejects  the  "  form  "  of  evolution  taught  by 
Huxley  and  Haeckel  on  the  ground  that  it 
involved  spontaneous  generation  or  the 


man, — instead  of  accepting  one-half  of  tha 
new  philosophy  imder  the  specious  dis- 
guise of"theistic  evolution,"  at  the  ex- 
pense of  surrendering  to  the  avowe<l 
enemies  of  reUgion  one-half  of  the  Bible,— ^ 


development  of  "  the  Hving  from  the  not-    would  it  not  show  more  true  courage  and 


living  "  (see  quotation  page  20),  which  the 
eminent  president  of  Princeton  assures  him 
is  only  another  name  for  miraculous  crea. 
tion,  being  an  operation  which  takes  place 
onder  the  supervising  control  of  Divine 
wisdom!  It  is  scarcely  worth  while  for 
these  high  authorities  to  attempt  a  recon- 
ciliation of  their  conflicting  views  on  the 
meaning  and  scope  of  "  theistic  evolution," 
as  it  would  take  much  less  time  and  labor 
for  them  to  get  rid  of  the  whole  theory  and 
have  done  with  it  All  it  requires  is  a 
thorough  examination  and  comprehension 
of  the  facts  of  science  rehed  upon  by 
evolutionists,  which  seems,  really,  to  have 
been  a  matter  of  secondary  importance  in 
the  estimation  of  these  theological  advo- 
cates of  the  "  new  philosophy,"  as  they  ap- 
pear, rather,   to  have  cast  about  them 


Christian  dignity  to  take  an  imcompro* 
mising  and  even  defiant  stand  against  the 
theory  ia  all  its  forms  and  phases,  fight  it 
out  to  the  bitter  end,  if  need  be,  and 
either  win  all  or  lose  all,  in  this  struggle 
for  rehgious  existence  ?  If  I  am  not  mis- 
taken in  the  signs  of  the  times,  it  is  cer- 
tain that  there  is  neither  a  thought  of 
compromise  nor  a  disposition  to  }ield,  even 
so  far  as  to  make  overtures  for  a  parley, 
on  the  part  of  evolutionists.  Not  one 
inch  will  they  yield  till  the  groimd  is 
wrenched  from  them  by  piece-meal.  All 
the  overtures  or  compromises,  thus  far, 
have  come  voluntarily  from  the  advocates 
of  religion.  This  is  a  burning  shame,  and 
it  is  time  to  change  our  tactics  and  swear 
by  Him  that  hveth  forever  and  ever,  that 
temporising  compromises  with  so-called 
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almost  the  first  thin<?,  to  determine  which    science  have  come  to  an  end  ;  and  that^ 

from  this  time  on,  it  is  either  an  uncon- 
ditional surrender  to  the  materiahstic  and 
atheistic  evolution  of  Huxley  and  Haeckel, 
or  it  is  the  triumph  of  rehgion  and  of  the 
unadulterated  word  of  God.  There  can 
be  no  drawn  battle  in  this  scientific  and 
rehgious  war.  There  can  neither  be  a 
mutual  division  of  the  spoils,  nor  a  com- 
promise over  a  salmagundi  of  new  philo- 
nophy,  divinely  assorted  spontaneous 
generation,  rehgious  science,  and  theistic 
evolution.  It  must,  in  the  end,  be  either 
a  victory  for  evolution,  puro  and  simple, 
as  taught  by  Darwin,  Huxley,  and  Hatckel, 


"  form  "  of  the  theory  was  least  objection- 
able, and  which  would  leave  most  of  the 
religion  of  the  Bible,  instead  of  doing  as 
they  should  have  done,  rejecting  the  whole 
thing  as  imscriptural,  irrational,  and  ab- 
surd, and  then  patiently  waiting  and  as- 
siduously laboring  for  a  solution  of  the 
natural  facts  involved,  in  accordance  with 
the  plausible  hypothesis  of  special  acts  of 
Divine  intervention  as  taught  by  rehgious 
icience. 

In  concluding  this  introduction,  I  ap- 
peal, in  all  candor,  to  the   clergy  of  the 

country,  who  have  not  yet  fallen  victims 

tothefatalwilesof  the  "new  philosophy,"  I  or,  it  must  be  its  utter  extermination 


and  ask  tbem,  in  the  name  of  rehgion,  if 
this  apologetic  spirit  of  compromise  with 
modem  science,  among  christian  ministers, 


Which,  then,  shall  it  be  ? 

Whatever  confidence  our  Christian  fer- 
vor may  inspire  in  us,  as  to  the  ultimate 


has  not  gone  about  far  enough  ;  and  if  it  is  '  triumph  of  religion  over  the  defiant  infi- 
not  about  time  to  call  a  halt  and  seriously  dehty  of  such  eloquent  and  critical  tmbe^ 
reconsider  the  whole  question  ?  Instead  of  |  lievers  as  Haeckel,  Ingersoll,  Underwood, 
adopting  a  temporizing  pohcy  of  almost  1  k  Co.,  it  is  well  for  us  to  keep  in  mind 
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the  tindeniable  fact  that  the  time  of  mira- 
cles is  past,  and  that  God  now  works,  in 
fighting  the  battles  of  His  church,  alone 
through  hiunan  agejicies, — ^through  the 
fidelity,  the  courage,  the  enthusiasm,  and 
the  intelligence  of  His  ministers  and  peo- 
ple. And  should  these  agencies  fail  to  up- 
hold the  Christian  standard,  and  vindicate 
the  religion  of  the  Bible  against  the  as- 
saults of  materialistic  unbelievers, — ^meet- 
ing their  attacks  with  soimder  logic  and 
more  invincible  arguments, — ^then,  inevita- 
bly, the  decadence  of  the  church,  of  what- 
ever denomination,  commences,  the  youth 
of  the  land  will  grow  up  into  the  prevail- 
ing infidelity,  and  the  utter  downfall  of 
religion  will  only  bo  a  question  of  time, — 
that  time  limited,  possibly,  to  the  interval 
of  a  single  generation.  This  sad  and  even 
terrible  contingency  is  not  an  impossi- 
bility, on  the  above  supposition  of  a  fail- 
ure to  arrest  the  present  tidal  wave  of 
materialism ;  and  for  this  reason  I  regard  it 
as  deplorable  in  the  extreme,  that  our  young 
college  students,  who  are  to  form  the  intel- 
lectual bone  and  sinew  of  the  coming  gener- 
ation, and  who  are  just  now  at  the  point 
of  determining  their  mental  status  toward 
these  new  philosophic  doctrines,  should 
be  confronted,  at  the  very  threshold  of 
their  decision,  with  these  wholly  gratuit- 
ous apologies,  for  evolution,  and  even 
spontaneous  generation,  by  the  most  emi- 
nent divines  in  our  land,  including  many 
presidents  of  our  colleges  and  imiversities. 
Yet,  I  am  fully  pei-suaded  that  Joseph 
Cook  and  Dr.  McCosb,  whom  I  have  been 


• 

forced,  in  all  kindness,  to  criticise  in  this 
chapter,  would  have  been  the  last  men  in 
the  world  thus  wiUingly  to  cast  a  stum- 
bling block  in  the  way  of  young  investiga- 
tors, or  put  a  weapon  into  the  hands  of 
the  enemies  of  religion,  had  they  seen 
any  possible  way  out  of  the  difficulty,  or 
had  they  been  able  to  devise  any  method 
of  accoimting  for  the  facts  of  natural  his- 
tory, bearing  on  the  subject  in  question, 
without  making  such  humiliating  conces- 
sions. And  it  is  even  now  morally  cer- 
tain, if  these  sincere  Christian  workers 
could  be  convinced  that  their  surrender 
to  evolution  had  been  made  upon  grounds 
which  were  wholly  insufficient,  and  that 
the  theory,  even  in  its  mildest  form,  has 
not  one  fairly  imderstood  class  of  scientific 
facts,  such  as  eniJbryologyy  rudimentary  or-' 
gans,  reversions,  paleontology,  comparative 
anatomy,  etc.,  upon  which  its  claims  can 
rest,  that  they  would  be  only  too  glad  to 
avail  themselves  of  the  opportunity  of  at 
once  appealing  to  the  court  of  heaven  for  an 
everlasting  cancellation  of  their  mistaken 
compact  with  Darwinism.  I  assert,  with- 
out mental  reservation,  that  such  oppor- 
timity  for  a  final  and  imconditional  disso- 
lution of  co-partnership  with  evolutionists, 
fairly,  logically,  and  scientifically  demon- 
strated, will  be  afforded  in  the  following 
chapters  of  this  volume,  the  benefits  of 
which  are  within  the  reach  of  all  who  may 
have  a  desire  to  avail  themselves  of  them. 
May  the  guiding  influence  of  that  wis- 
dom Avhich  cometli  from  above  direct  onr 
f ^et  into  the  paths  of  true  knowledge  1 


CHAPTER  11. 


MATTER,   SUBSTANCE,   FORCE,  LIFE,   MIND, 

SOUL,  SPIRIT,  GOD. 


[Synopsis  op  Contents.] 

Tlie  Conservation  of  Force. — All  the  forces  of  Nature  substantial. — A  regular  gradation  is 
density  and  tenuity  in  all  substances. — Air  the  intermediate  substance. — Gravitation  a  substance. — 
Illustrated  by  a  bucket  of  quick-silver. — Proved  by  Sir  Isaac  Newton. — Magnetic  substance  proved 
and  illustrated. — Soul,  Life,  Mind,  Spirit,  substances. — God  the  Fountain  of  all  substance,  and 
from  whom  all  the  substances  of  the  Universe  have  issued. — Man  a  dual  being,  constituted  of  a 
double  organism. — By  this  view  alone  is  the  Immortality  of  the  Soul  made  to  harmonize  with 
Reason  or  Science. — Criticisms  upon  Comte's  Transcendentalism  in  metaphysics. — All  animals 
possess  dual  organisms. — Difference  between  material  and  immaterial  substances  discussed. — Origin 
of  mind,  life,  matter,  and  material  forms. — One  great  mystery,  God,  unavoidable. — It  solves  all 
minor  mysteries. *^-Origin  of  Life  on  earth  illustrated. — The  existence  of  Soul  as  an  entity  de- 
monstrated by  the  action  of  magnetism. — Many  analogies  and  illustrations  of  the  soul's  substan- 
tial nature  given. — This  wonderful  force  of  magnetism  never  before  used  against  materialism. — 
Life  and  soul  illustrated  by  Odor. — Cause  and  effect  examined. — Many  illustrations  given. — The 
pen  with  its  transparent  hand,  the  invisible  musician,  etc. — Haeckel's  views  of  life  analyzed. — 
The  complete  and  satisfactory  solution  which  the  internal,  vital  and  mental  organism  furnishes 
of  the  soul  and  its  probable  immortality. 


The  recently  established  theory  of  the 
persistence  of  energy, — othei^wise  termed 
the  conservation  of  force, —  proves,  as 
certainly  as  it  proves  anything,  that  all 
force  is  substantial.  Nothing  can  be  con- 
served or  preserved  unless  it  be  some- 
thing that  exists,  and  it  seems  to  be  an 
axiomatic  truth  that  nothing  can  exist  un- 
less it  be  a  substance  of  some  kind.  If 
force  in  one  form  is  convertible  int  j  force 
of  another  form,  as  claimed  by  the  advo- 
cates of  this  theory,  then  all  force  in  what- 
ever form  it  may  be  exerted,  is  substance, 
fiincQ  it  is  impossible  to  conceive  of  the 
conversion  of  one  thing  into  another  thing 
and  neither  thing  be  anything  substantial 
Our  inability  to  take  cognizance  of  the  con- 
stituents or  corpuscles  of  a  force,  such  as 
gravity  or  magnetism,  for  example,  by  the 
immediate  action  of  our  senses,  as  we  arc 
able  to  do  of  such  substances  as  iron, 
water,  air,  or  odor,  is  no  valid  reason  to  a 
thoughtful  mind  why  Fuch  force  should 
not  be  regarded  as  a  real  substance, — as 
literally  and  truly  an  entity  as  is  the  at- 
•nosphere  we  breathe.  The  air  when 
quiescent  is  admittedly  unrecognizable  by 
»iij  of  the  senses  as  a  substance.      It  can 
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neither  be  seen,  heard,  felt,  tasted,  nor 
smelt;  and  even  in  motion  we  only  recog- 
nize it  by  the  effects  it  produces  in  dis- 
placing heavy  objects  or  pressing  against 
our  bodies.  To  the  minds  of  many  who 
have  not  reasoned  themselves  into  the 
philosophy  of  atmospheric  pressure,  it 
seems  even  row  irrational  aud  impossible 
that  the  air  wo  breathe,  so  transparent  aud 
impalpable,  can  be  a  real  substance  having 
an  actual  weight  of  fifteen  pounds  to  the 
square  inch  upon  all  bodies  at  the  earth's 
surface.  It  would  almost  seem  that  this 
wonderful  entity  was  intended  by  the  a)l- 
wise  Author  of  Nature,  among  its  gther 
uses,  to  show  us  the  marvelous  amplifica- 
tion of  substantial  existences  in  God's  uni- 
verse, and  thus  lead  us  step  by  step  from 
the  visible  and  corporeal  constituents  oi 
gross  matter  up  to  the  invisible  and  incor- 
poreal elements  of  substantial  entities 
outside  of  the  present  recognition  of  our 
senses.  I  never  think  of  the  air,  or  intel- 
ligently draw  a  breath,  but  a  thought  of 
adoration  to  the  God  of  Nature  pervades 
my  mind  for  so  ordaining  this  intermediate 
but  invisible  substance  as  to  teach  us  that 
it  is  but  the  connecting  link  in  the  chaij)  of 
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entities  from  the  gross  earth  up  to  the  in- 
conceivably attenuated  existences  outside  of 
material  forms,  thus  rationally  and  philo- 
sophically leading  the  mind  from  what  we 
ore,  in  relation  to  sense,  to  the  possibilities 
of  what  we  may  be. 

Because  '  that  mysterious  something 
called  gravitation,  which  pulls  a  weight 
toward  the  earth,  can.  neither  be  seen, 
heard,  felt,  tasted,  nor  smelt,  it  is  no  proof 
that  gravity  is  not  a  substance  as  really 
and  truly  as  is  water,  iron,  or  even  plat- 
inum, the  heaviest  of  all  known  substances, 
only  the  substantial  corpuscles  or  atten- 
uated threads  of  gravity  are  of  such  a  na- 
ture that  we  cannot  recognize  them  ex- 
cept through  our  higher  faculties  of  reason, 
by  what  they  accomplisL  The  German 
laborer  who  placed  his  bucket  beneath  a 
dripping  rods  to  catch  water,  was  aston- 
ished when  he  undertook  to  carry  it  home. 
He  could  neither  lift  it  nor  stir  it,  with  all 
the  strength  of  his  arm.  Yet  he  saw 
nothing  to  cause  such  a  result  except  the 
water  the  bucket  contained.  It  comd  not 
have  frozen  to  the  groimd  for  it  was  a  hot 
sunmier*s  day.  Yet  something  held  it  down 
with  immovable  but  invisible  power.  The 
seeret  was  soon  revealed.  The  bucket  was 
n3arly  fuU  of  quicksilver  which  had  dripped 
from  the  rock  with  the  water.  Had  this 
quicksilver  still  remained  invisible,  after 
the  covering  of  water  had  been  removed, 
and  had  it  been  even  unobservable  by  any 
other  of  the  senses,  or  could  the  hand  have 
been  passed  through  it  without  feeling  it 
in  the  shghtest  degree,  it  would  still  have 
been  none  the  less  a  real  substance  so  long 
as  its  effects  were  the  same  in  holding  the 
bucket  to  the  earth.  We  must  therefore 
judge  of  the  substantial  or  entitative  na- 
ture of  any  thing  of  which  the  p''nd  can 
form  a  concept,  not  by  its  recognizable  or 
unrecogiiizabie  quahties  through  the  di- 
rect evidence  of  our  senses,  but  by  its  de- 
monstrable effects  upon  other  and  known 
substances  under  the  exercise  of  our 
rational  faculties  in  judgin(:;,  analyzing, 
comparing,  etc.  Thus  gravity  is  a  sub- 
stance as  really  and  truly  as  was  the  invis- 
ible mercury  in  the  bucket,  but  its  natiure 
is  such  that  it  is  hidden  from  all  our  sen- 
ses. Our  hands  can  pass  through  it  with- 
out feeling  it  It  permeates  and  passes 
through  all  substances  that  may  intervene 
between  the  earth  and^  a  suspended  weight, 
and  when  the  chord  that  supports  the 
weight  is  severed,  the  invisible  c^  intangi- 


ble threads  of  this  all-pervading  substance 
seize  each  molecule  of  the  weight  and 
pull  it  to  the  earth. 

We  say,  by  a  license  in  the  use  of  words, 
that  a  block  of  iron,  for  example,  when  un- 
supported falls  to  ihfy  ground.  It  does  not 
/oi'/,  literally,  but  gravity  draws  it  to  the 
earth.  Were  it  possible  tiat  another  planet 
the  size  of  this  earth  could  be  kept  the  same 
distance  above  the  iron  weight  as  the  earth 
is  below  it^  the  weight  would  be  suspended 
in  the  air  between  fhe  two  without  sup- 
port, and  would  neither  move  one  way  nor 
the  other,  .the  two  gravities  neutralizing 
or  cotmterbalancing  each  other.  Then  such 
a  mass  of  iron  would  weigh  absolutely 
nothing.  Hence  it  could  not  fall,  because 
in  that  condition  there  would  relatively  be 
neither  up  nor  down. 

The  same  would  be  true  if  another  force 
should  act  upon  the  block  of  iron,  in  the 
place  of  the  supposed  planet  Place  a 
magn<:t  an  inch  above  the  iron  weight  and 
of  sufficient  power  to  outdraw  the  force  of 
the  earth's  attraction,  and  the  weight 
would  "  fall "  upward  to  the  magnet  by  the 
same  license  of  language  that  we  employ 
when  we  say  it  falls  to  the  ground.  It 
would  be  drawn  to  the  magnet  by  analo- 
gous but  intangible  and  invisible  threads  of 
substantial  force, — a  real  entity  that  passes 
off  from  the  magnetic  poles,  seizes  the 
block  of  iron  and  lifts  it  bodily.  And  yet, 
as  in  the  case  of  giavitation,  this  substance 
passes  uninterruptedly  through  solid  bod- 
ies. A  sheet  of  glass  or  an  impervicus  plate 
of  platinum  may  be  interposed  tetw  t  en  the 
weight  and  the  magnetic  poles  without 
diminishiug  the  power  of  the  attrahent  in 
lifting  the  iron  mass  the  mo&t  minute  frac- 
tion of  a  grain.  It  lifts  it  by  the  similar 
invisible'  and  intangible  threads  of  sub* 
stantial  force,  twined  about  the  molecules 
of  the  iron,  just  as  gravity  acts  in  pulling 
the  same  weight  to  the  earth.  The  cases 
are  not  only  analogous  but  almost  precisely 
similar.  Few,  who  have  given  special 
thought  to  the  true  and  wonderlul  nature 
of  these  fhtnomena,  now  doubt  the  sub- 
stantial rature  of  magnetism,  in  its  action 
upon  a  distant  tar  of  iron,  called  an  arma- 
ture, and  in  thus  juUing  it  toward  the 
magnetic  poles.  No  one,  in  fact,  can 
conceive,  by  any  possibility  of  mental  effort, 
the  idea  of  a  bar  of  iron  moving  from  a  state 
of  rest  and  being  forcibly  drawn- toward  a 
distant  magnet,  without  acknowledging 
the  existence  of  some  substance  of  a  real 
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entitatire  nature  passing  between  them. 
Those  who  are  thus  forced  to  admit  the 
substantia  nature  of  magnetic  rays,  have 
stepped  into  a  new  world,  filled  with  new 
entities  and  veritiea  They  are  meutally 
and  logically  compelled  at  ouce  to  look 
upon  gravity  in  the  same  light  Sir  Isaac 
'Newton  caught  a  glimpse  of  this  new  world 
of  incorporeal  eutities  as  he  contemplated 
the  law  of  gravitation.  In  a  letter  to 
Bentley  he  says: 


«« I 


That  gravity  should  be  innate,  inlierent,  and 
essential  to  matter,  %o  that  one  body  may  cuit  on 
another  at  a  distance  Virough  a  vacuum,  without 
the  mediation  of  anything  else  by  and  through 
which  their  action  and  force  may  be  conveyed 
from  one  to  the  other,  U  to  me  so  great  an  ab- 
surdity  that  I  believe  no  man  who  hoe  in  philo- 
sophical matters  a  competent  faculty  oj  thinking, 
can  ever  fall  into  it." 

The  greatest  of  philosophical  reasoners, 
though  inspired  with  this  brilliant  dash  of 
intellect,  did  not,  however,  take  advantapfe 
of  such  a  sparkling  revelation,  and  by  dint 
of  logic,  carry  it  out  to  magnetism,  elec- 
tricity, life,  mind,  spirit, — even  up  to  the 
subst^tial  throne  of  Uie  Deity  Himself. 
fie  entered  the  portals  of  the  new  dominion 
of  philosophical  thought,  but  unfortunately 
stopped  there,  and  spent  his  life  in  con- 
templating and  elucidating  the  substantial 
wonders  and  all-pervading  effects  of  that 
mighty  entitative  force  which  his  own 
genius  had  formulated,  if  it  had  not  dis- 
covered. He  even,  illogically,  fought 
against  substances  beyond  the  range  of 
the  senses,  and  denied  their  existence  be- 
cause they  could  not  be  demonstrated. 
TVhen  etfier  was  suggested  as  an  undulatoiy 
medium  filling  inter-stellnr  space,  but  al- 
most infinitely  attenuated,  as  a  means  to 
account  for  the  phenomena  of  light,  he 
rejected  it,  though  he  held  to  the  corpus- 
cular theory  of  light  itself  making  the 
sun's  rays  a  real  substance,  preferring  a 
supposition  approved  by  one  of  the  senses 
rather  than  an  assumption  outside  of  alL 
Had  there  been  any  real  use  for  this  hypo- 
thetic ether  in  accounting  for  these  natural 
phenomena,  or  if  they  could  not  have  been 
as  well  or  better  explained  without,  then 
this  etherial  substance,  even  if  it  were  a 
thousand  million  times  more  attenuated 
than  hydrogen  gas,  could  have  been  ration- 
ally admitted  to  ezist;  for  if  even  such  a 
vastly  attenuated  substance  were  shown  to 
be  absolutely  necessary  to  a  given  mechan- 
ical oir  demonstrated  result,  as  are  gravity 
4Vid  mafpneiita^  ^.  their  physical  effects, 


its  existence  as  a  substantial  entity  would 
thus  be  demonstrated  and  admit  of  nu 
further  dontroversy. 

I^  then,  substantia]  rays  of  force  can 
thus  pass  from  the  poles  of  a  magnet 
through  the  most  impervious  bodies,  pro- 
ducing corporeal  effects  at  a  distance  in 
overcoming  the  inertia  o^  and  giving  mo- 
tion to,  a  bar  of  iron,  thus  demonstrating 
the  absolute  existence  of  a  substance  not 
limited  by  corporeal  condi  tions,  and  beyond 
the  range  of  any  of  our  senses, — a  substance 
which  can  only  be  recognized  by  our  rea- 
son in  analyzing  its  effects  upon  physical* 
bodies, — it  brings  us  at  once  and  by  a 
single  step  into  the  world  of  vital  and 
mental  substances,  which  just  as  demon- 
strably show  their  entitative  natures  by 
their  effects  in  moving  our  corporeal 
bodies  and  operating  them  at  will,  as  well 
ns  the  bodies  of  all  living  and  thinking 
being& 

Nine-tenths  of  the  religious  world,  who 
profess,  of  course,  to  beUeve  in  the  im- 
mortality of  the  soul,  have  no  definite  or 
thinkable  conception  of  the  soid  as  a  sub- 
stantial entity.  If  asked,  what  they  really 
mean  by  the  80ul,  their  answer  would  be 
utterly  vague  and  unsatisfactory,  as  much 
so  to  themselves  as  to  the  inquirer.  They 
I  would  probably  talk  about  that  living, 
'  spiritual  principle  in  man,  which  distin- 
\  guishes  him  from  the  brute.  If,  however, 
you  ask  one  of  these  believe/s  in  the  immor- 
tality of  the  soul  what  were  his  conceptions 
of  man  as  a  corporeal,  visible  and  tang- 
ible being,  he  would  be  able  to  give  a  defi- 
nite answer.  There  would  be  no  vague* 
ness  or  ambiguity  in  his  expressions — no 
dreamy  "principle"  mixed  up  with  his 
definition.  Man  would  be  described  as  an 
erect,  substantial,  intelligent  being,  of  a 
certain  form  and  possessing  certain  organs 
and  parts  through  which  the  vital  and 
spiritual  principle  of  the  soul  manifested 
itself.  To  the  philosopher,  however,  who 
!  has  grasped  the  true  nature  of  substance 
in  its  various  conditions  of  existence  from 
!  the  tangible  to  the  intangible,  from  the 
visible,  ponderable,  physical  bodies  aroimd 
us, — such  as  platinum,  iron,  water,  wood, 
flesh,  air,  gas,  and  odor,  up  to  the  intang- 
ible, invisible  and  incorporeal  substances  of 
electricity,  magnetism,  gravitation,  etc; — 
to  such  a  student  of  Nature  there  would 
be  no  dif&culty  in  comprehending  the  ad- 
ditional fact  that  the  life,  soul,  mind,  01 
spirit  of  a  living  man,  constitutes  an  inn 
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terior  substantial  entity,  an  invisible  and 
incorporeal  organism  ramifying  the  phys- 
ical structure,  as  real  as  is  the  visible 
and  tangible  organism  it  animates  ; — the 
one  the  exact  coimterpart  of  the  other, 
though  the  inner  must  be  vastly  the  more 
important  of  the  two,  since  it  is  the  moving 
force  or  motive-power  through  which  alone 
auy  physical  boviy  is  enabled  to  live,  move, 
or  think.  Whenever  we  are  enabled  thus 
to  gi*asp  and  comprehend  this  radical  fact 
that  there  are  or  may  be  invisible,  intangi- 
ble, and  consequently  iucorporeal  bodies 
a'.l  aroimd  us,  possessing  lorms  and  or- 
ganic structures,  as  literally  and  truly  as 
do  the  physical  bodies  recognized  by  our 
corporeal  senses,  then,  and  not  till  then, 
wiU  we  begin  to  get  the  first  glimpse  inf-o 
the  true  solution  of  the  problem  of  human 
life,  and  that  mysterious  something  so 
vaguely  spoken  of  as  the  immortality  of 
the  souL  AnA  whenever  we  can  grasp  the 
thought  that  man  is  a  dual  being,  possess- 
ing a  double  organism,  the  one  structure 
being  corporeal,  visible,  tangible,  the  other 
incorporeal,  invisible,  and  intangible  ;  and 
when  we  can  further  recognize  the  fact  that 
man,  through  the  aid  of  his  senses,  can 
really  and  truly  extend  his  personal  pres- 
ence to  a  limited  distance  beyond  that  of 
his  corporeal  form,  we  can  then  conceive 
of  an  infinite  personality  who  may  exist 
upon  His  throne  in  one  part  of  the  Uni- 
verse, and  whose  aU-pervading  substantial 
or  entitative  attributes,  analogous  to  our 
senses,  but  infinitely  surpassing  them,  may 
make  Him  literally  omnipresent,  causing. 
His  actual  being  to  extend  through  all 
extent 

This  view  of  God  and  man  gives  a  the- 
ist  something  in  the  former  worthy  of 
adoration,  and  something  in  himself  worth 
trying  to  save,  and  upon  which  a  sensible 
and  satisfactory  idea  of  immortahty  can 
be  piiedicated.  To  suppose  that  the  human 
soul  is  bodiless,  formless,  and  organless, 
is  a  thought  about  as  unsatisfactory  as  to 
try  to  conceive  of  the  immortality  of  a 
rubber  balloon.  How  can  an  immortahty 
be  predicated  of  man  worth  hoping  for,  if 
the  soTil  is  not  to  see,  hear,  feel,  taste,  and 
smell?  And  if  these  powers,  even  in  our 
most  exalted  conception  of  them,  are  to 
exist  in  the  etermd  state  of  man,  then  he 
must«possess  the  essential  organs  by  which 
such  mcultias  are  to  be  exercised  and  en- 
joyed; and  this  implies  that  the  soul, 
which  is  so  vaguely  talked  about  as  a 


principle  destined  to  immortality,  is  in  re^ 
aUty  the  inner  man — ^the  internal,  incor* 
poreal  organism,  as  perfect  in  form  as  the 
exterior  structiu'e,  and  alone  the  entity 
which  animates  our  physical  body. 

The  view  thus  imperfectly  taken  of  th€k 
soul  of  man  is  appUcable  ako  toGodhim4 
self,  with  His  infinitely  extended  attributes. 
Call  it  anthropomorphism  or  what  we  like, 
it  is  nevertheless  a  conception  absolutely 
unavoidable,  imless  we  are  to  regard  God 
as  a  myth — the  mere  embodiment  of  a 
vague  thought — ^the  dreamy,  vapory  noth- 
ing of  those  who  deny  an  incorporeal  or- 
ganism to  the  hiunan  soul,  or  the  unknow- 
able, inconceivable  nonentity  of  Herbert 
Spencer.  Of  what  conceivable  value  would 
be  the  idea  of  a  God  devoid  of  personaUty  ? 
Aristotle's  definition  of  life  is  good  as  far 
as  it  goes,  but  is  not  sufficiently  broad  or 
explicit  Ho  defines  life  to  be  "  the  cause 
of  form  in  organisms."  But  it  is  not  only 
the  cau^.  of  form,  but  is  the  form  itself — 
the  invisible  entity  that  constitutes  the 
living,  moving,  organic  being,  filling  eveiy 
organ,  fibre,  or  molecule  of  the  physical 
man  or  animal  In  searching  through 
works  on  biology,  physiology,  psychology, 
and  metaphysics,  I  have  foimd  no  defini- 
tion by  any  scientific  writer  that  was  at  all 
radical  or  satisfactory  as  to  the  fundamen- 
tal nature  of  life  and  mind.  The  discovery 
by  Dr.  Beale  of  an  almost  infinite  distri- 
bution of  living,  moving  bioplasts  in  every 
nerve,  muscle,  vein,  artery,  or  fiber  of  an 
animal  organism,  which  can  be  seen  under 
the  microscope  busy  at  work  plying  their 
shuttles  and  weaving  new  tissue  or  repair- 
ing old,  does  not  help  to  solve  the  problem 
in  the  least  It  gets  down  toward  the  so- 
lution, but  does  not  reach  it  What  is 
there.  Doctor,  we  might  ask,  within  this 
material  bioplast  that  gives  it  motion, 
since  matter  cannot  move  itself?  I  an- 
swer: it  is  life, — invisible  but  none  the 
less  substantial, — as  much  substance  as 
the  bioplast  itself.  How  could  an  army 
of  bioplasts  weave  a  nerve,  even  after  mo- 
tion were  given  to  them,  unlets  there  were 
at  the  isame  time  a  vital,  invisible  nerve 
passing  along  the  organic  part  as  the  in- 
corporeal pattern  around  which  ond, 
through  which  the  bioplasts  might  travel 
and  tiius  be  guided  to  do  their  specific 
work?  But  for  this  incorporeal  pattern,  a 
vein  might  be  mistaktoi  for  a  nerve  by  the 
workmen  I  But  make  life  a  veritable  sub- 
stance, an  invisible  and  incorporeal  organs 
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ism  filling  every  part  of  the  physical 
structure  as  the  guide  to  the  working  bio- 
plasts, and  the  chief  mystery  of  an  organic 
being  is  dissipated,  and  nine-tenths  of  the 
problems  met  with  in  physiological  and 
psychological  science  are  rationally  solved. 

The  view  here  taken  of  man's  incorporeal, 
vital  and  mental  being  applied  to  God, 
possessed  of  infinitely  extended  attributes 
and  presence,  disrobes  Him  of  much  of  that 
tmknowable,  inscrutable,  imentitative  char- 
acter that  mod^.m  hair-splitting  philoso- 
phers and  metaphysicistshave  woven  about 
the  idea  of  His  existence.  With  Deity  as 
here  contemplated,  we  may  rationally  talk 
of  going  into  His  presence  and  assembling 
around  His  throne  and  yet  believe  Him  to 
be  omnipresent.  But  we  cannot  consist- 
ently believe  that  He  either  sees  us  or 
hears  our  prayers,  if  He  is  not  a  personal- 
ity in  the  broadest  as  well  as  most  definite 
sense  of  the  word.  "  He  that  formed  the 
eye  shall  He  not  see,  and  He  that  formed 
the  ear  shall  He  not  hear?"  But  how 
shall  He  "  see  "  without  eyes,  or  "  hear  " 
without  ears  of  His  own?  The  sacred 
record  answers  this  question.  "  The  eijes 
of  the  Lord  are  over  the  righteous,  and 
His  ear^  are  open  to  their  prayers."  By 
extending  the  above  inquiries,  we  may 
further  ask: — ^He  that  formed  or  gave  the 
mind,  shall  He  not  think?  and  He  that 
formed  or  gave  the  life  to  man  and  ani- 
mals sball  he  not  live?  and  he  that  en- 
dowed us  with  consciousness,  and  gave  us 
our  sensations,  shall  He  be  incapable  of 
consciousness  or  deprived  of  correspond- 
ing senses,  infinitely  extended  ? 

Thus  the  substantial  nature  of  the  soid 
involves  the  substantial  nature  of  God. 
And  as  the  substance  of  Deity  must  con- 
stitute an  infinite  and  inexhaustible  foim- 
tain  of  life  and  mentaHty,  it  is  easily  and 
rationally  conceivable  that  our  individual 
life  and  mentaHty  came  originally  as  drops 
from  out  the  infinite  fountain  of  God  him- 
self, constituted  as  He  must  be  of  mind 
and  life  and  their  various  qualities  and 
attributes. 

Hence,  there  is  no  necessity  for  suppos- 
ing that  God  created  the  life,  mind,  soul, 
or  spirit  of  man  and  the  mental  powers  of 
animals  out  of  nothing,  as  some  religionists 
maintain,  thinking  thereby  to  enhance  the 
glory  of  God  by  exalting  His  power.  It 
is  more  glorious  to  believe  that  aU  life 
and  mind  are  an  emanation  from  God 
himsell     The  very  act  of  breathing  the 


breath  of  life  into  the  nostrils  of  Adam  im- 
plies that  the  "  living  sotd  "  is  an  effluence 
of  God,  rather  than  a  creation  from  nothing. 

It  is  further  rationally  conceivable  that 
in  thus  giving  the  spark  of  life  and  mental 
power,  as  an  infinitesimal  drop  of  Himselfi 
to  the  originally  created  pair  of  any  ani-^ 
mal  species,  thus  constituting  them  living 
and  thinking  organisms.  He  at  the  same 
time  endowed  each  specific  pair  with  a 
capabihty  of  transferring  a  germ  of  their 
incorporeal  being  as  well  as  physical  being 
to  their  oflfspring,  by  which  each  descend- 
ant becomes  a  substantial  duplicate  of 
its  progenitor,  with  equal  powers  of  trans- 
mission and  reproduction. 

The  internal  organism  of  man  is  thus 
his  more  real  entity,  because  it  is  the  only 
part  which  is  perpetuated  or  remains  tm- 
changed,  and  oy  which  his  identity  as  an 
individual  is  kept  up.  Metaphysicists 
such  as  Comte,  Hume,  and  others  of  that 
class,  have  carried  their  self-contradictory 
philosophy  so  far  as  to  deny  in  toto  the 
reality  of  matter,  or  any  otiier  substance. 
They  maintain  that  there  is  no  evidence 
that  a  tree,  for  example,  ekists  as  a  reality, 
and  that  even  when  we  see  and  handle  it, 
the  only  real  thing  is  oiu*  mental  impresdon 
that  the  tree  exists  I  But  this  distinction, 
as  usual  in  the  writings  of  these  trans- 
cendental metaphysicists, — is  a  species  of 
wire-drawing,  which  invariably  reduces 
every  position  assumed  to  self-negation. 
For  we  surely  know  that  the  tree  exists, 
by  the  very  same  evidence  that  we  know 
we  have  the  mental  impj-easion  of  its  exist- 
ence I  I  wish  I  could  have  the  opportu- 
nity of  saying  to  Mr.  Comte,  Sir  :  Your 
impression  of  me  tree's  existence  is  not  a 
reality  at  all,  according  to  your  own  reason- 
ing. You  only  have  formed  an  idea  that 
you  had  received  such  an  impremon. 
Hence  the  idea  of  the  existence  of  the  im- 
pression, is  the  only  real  thing  in  the  pre- 
mises !  Should  he  admit  this,  as  he  would 
be  forced  to  do  by  his  own  logic,  I  would 
tben  take  him  a  step  further  and  demon- 
strate that  his  idea  of  the  mental  impres-y 
sion  of  the  tree  could  not  be  the  real  thing 
after  all,  since  he  only  fancied  or  imagined 
that  he  had  formed  such  an  idea  of  an  m- 
pression  about  a  tree !  Thus  I  might  keep 
him  going  with  this  house-that-Jack-built 
logic  in  search  of  the  real  reality,  till  he 
would  be  totally  lost  in  the  labyrinths  of 
his  own  metaphysical  confusioi  and  be 
obliged  to  admit  that  both  the  tree  and  the 
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mental  impression  of  it,  as  well  as  the 
idea  of  the  impression  and  his  fancy  about 
the  idea,  were  aU  real,  or  else  were  nothing 
at  aJL 

The  fact  that  these  eminent  metaphys- 
ical philosophers  have  finally  reached  the 
conclusion  and  set  it  down  mat  the  menial 
impression  is  more  real  than  the  corporeal 
tree  which  gave  the  impression,  is  aU  I  can 
ask  in  favor  of  my  present  position,  as  it 
gives  the  mentixl  entity  the  preference  over 
tiie  external  material  world,  showing  that 
the  "  inner  man  "  is  the  only  true  reality 
of  our  existence  in  the  higher  sense,  the 
body  being  but  its  physicud  and  external 
manifestation. 

Thus  every  animal  as  well  as  man  must 
be  considered  a  dual  organism,  the  life  and 
mental  powers  (however  limited  their 
scope  or  circumsciibed  their  sphere  of 
action)  cohstituting  the  interior  and  ex- 
act duplicate  of  the  physical  organism,  and 
the  true  and  only  source  of  all  inherited 
characteristics,  by  which  the  peculiarities  of 
the  species  are  perpetuatec^  all  of  which 
I  claim  to  demonstrate  in  a  subsequent 
chapter.  I  bagw  of  the  reader  not  to 
hastily  jump  to  the  conclusion  that  this 
similar  duality  of  being  in  man  and  beast, 
involves  ,the  immortality  of  the  lower  ani- 
mals, placing  them  on  an  equality  with  man. 
With  life  and  mentality  evidently  pos- 
sessed by  all  lower  animals,  and  with  cer- 
tain cerebral  phenomena  observed  the 
same  as  in  man,  modem  biological  and 
physiological  investigators,  as  well  as 
many  former  ones,  have  been  forced  to  ad- 
mit the  probability  of  the  immortality  of 
the  souls  of  all  animals.  Even  that  most 
careful  and  critical  investigator,  the  Rev. 
Joseph  Cook,  in  his  Lectures  on  Biology, 
substantially  accepts  this  conclusion,  or 
at  least  is  not  prepared  to  oppose  it 
But  there  is  a  proper  line  of  demarkation, 
whon  carefully  surveyed,  running  between 
the  human  and  the  lower  orders  of  animals, 
by  which  it  can  be  rationally  shown  how 
the  former  shall  live  forever  with  a  con- 
scious identity  of  personal  being,  while 
the  latter  are  neither  subjects  of  individual 
immortality,  nor  are  their  vital  and  men- 
tal substance  annihilated,  or  in  any  degree 
lost  in  the  general  economy  of  God*s  imi- 
verse,  all  of  which  will  be  treated  of  in 
the  proper  place,  toward  the  dose  of  this 
volume. 

It  is  certain  that  no  substance  in  the 
universe  can  be  annihilated,  or  cease  to 


exist,  however  often  it  may  chmnge  iti 
form,  and  it  is  equally  a  settled  and  in- 
disputable principle  of  science,  that  no 
substance,  corporeal  or  incorporeal,  can 
come  into  existence  or  be  created  out  of 
nothing,  even  by  the  aid  of  infinite  power. 
I  am  aware  that  this  trenches  upon  one 
of  the  prominent  articles  of  the  Westmin- 
ster Confession  of  Faith,  held  almost  sa- 
credly by  large  bodies  of  Christian  be- 
lievers in  this  country  and  Europe.  But 
there  are  certain  axiomatic  truths  so  self- 
evidently  settled  even  in  the  very  roots  of 
science,  that  to  controvert  them  by  any  ar- 
ticle of  rehgious  behef  is  to  fly  into  the 
face  of  all  science,  and  unnecessarily  pro^ 
voke  disparagement  of  reHgion  itself  in 
the  minds  of  cultivated  scientific  investi- 
gators. Fortunately  for  religion,  however, 
this  article  of  faith,  which  so  positively 
teaches  that  God  created  aU  things  out  of 
nothing,  i^  not  even  claimed  by  its  frameiv* 
to  be  expressly  taught  in  the  sacred  Scripn 
tures,  and,  I  may  add  my  own  opinion, 
not  even  by  any  fair  or  necessary  infer- 
ence. In  opposing  the  false  views  of 
scientists,  and  their  perversions  of  Nature's 
laws,  nothing  is  more  detrimental  to  sac- 
cess  than  incorporating  into  such  opposing 
arguments,  religious  hypotheses  utterly 
untenable  and  false  in  tibe  very  nature  of 
things.  Let  us  admit  all  that  is  rationally 
and  necessarily  true  in  science,  and  it 
gives  us  an  infinitely  firmer  foothold  to 
overthrow  the  temple  of  the  Philistines, 
without  killing  ourselves  in  the  operation, 
as  did  poor  Simpson. 

I  am  glad  to  agree  here  with  the  views 
of  that  radical  and  critical  thinker — the 
Kev.  Joseph  Cook — as  I  do  upon  almost 
all  questions; — though  I  have  been  forced 
to  differ  from  him  in  a  few  instances  which 
have  been  frankly  pointed  out,  and  which 
I  trust  will  not  onbnd  that  great  scholar 
and  Christian  scientist  Upon  the  creation 
of  the  universe  he  distinctly  takes  issue 
with  the  Westminster  Confession.  I  quote 
a  single  sentence  : 

**  It  is  not  my  belief  thai  ewry  thing  v>aM  created 
from  nothing,  nor  do  the  authors  ofi  *  The  Unseen 
Universe,*  perhaps  the  most  suggestive  book  lately 
published  on  these  intricate  themes,  affirm  that." 
— Lectures  on  Heredity,  p.  121. 

Then,  if  something  can  not  be  created 
out  of  nothing,  whence  came  this  material 
xmiverse  ?  Is  matter  eternal  ?  If  so,  there 
is  something  in  the  universe  co-existent 
with,  and  consequently  equal,  in  this  r6- 
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speot  to,  Ood  himsell  This  would  seem 
to  be  inadmissable  by  all  sincere  theists, 
and  hence  matter^  in  ihe  grosser  form  of 
sabstance,  as  contradistinguished  from  the 
incorporeal  substances  before  named,  from 
which  probably  it  was  derived,  need  not 
to  have  been  eternal  But  wherein,  asks 
the  reader,  would  lie  the  difference,  and 
how  would  it  alter  the  case  as  to  the  sub- 
stantial eternity  of  matter,  if  the  incor- 
poreal substance,  from  which  matter  in  its 
grosser  form  has  come,  existed  from  eter- 
nity ?  It  would  not,  I  confess,  relieve  the 
hypothesis  of  its  inconsistency  in  the  slight- 
est degree,  except  to  resolve  all  matter,  for 
example,  first  into  Prof.  Crooke's  fourth 
state,  or  Dr.  Lockyer's  single  elementary 
substance,  then  into  the  grosser  incor- 
poreal elements  of  nature,  in  their  various 
forms,  such  as  electricity,  gravitation, 
magnetism  and  other  forces;  then  into  the 
higher  plane  of  incorporeal  substance  such 
as  constitutes  the  vital  and  mental  powers 
of  the  organic  world;  finally  into  the  sub- 
stantial elements  of  God's  own  external 
being,  so  to  speak,  out  of  which,  by  His 
infinite  power  aud  wisdom  He  might  have 
condensed  the  various  grades  of  sub- 
stance down  to  the  material  world  itself. 
l^iis  would  constitute  God  himself  the 
source  from  whence  has  been  derived  uni- 
versal Nature,  and  answer  both  the  scien- 
tist and  the  Westminster  Confession.  I 
&ncy,  however,  the  reader  is  shocked  at 
this  idea,  and  exclaims :  Panthewn  !  But  I 
believe  a  cool  and  careful  consideration  of 
the  whole  question  vnll  not  only  relieve 
this  supposition  of  its  apparently  shocking 
character  of  pantheism,  but  will  show  it  to 
be  the  only  possible  or  consistent  method 
of  harmonizing  the  settled  and  axiomatic 
truths  of  science  with  the  fundamental 
truth  of  religion — ^the  existence  of  a  per- 
sonal G<5d  independent  of,  and  superior  to. 
Nature,  while  also  maintaining  His  im- 
manence in  Nature.  The  truth  is,  religious 
philosophers  who  have  undertaken  of  late 
to  break  down  the  materialistic  theories 
of  advanced  scientists,  have  been  too  much 
hampered  by  creed,  or  else  too  fearful  of 
trenching  upon  some  popular  religious 
notions  to  grapple  with  these  doctrines 
effectively,  or  without  converting  their  own 
weapons  into  boomerangs.  The  ham- 
pered manner  in  which  some  recent  attacks 
have  been  made  upon  evolution,  for  ex- 
ample, by  our  leadmg  clergymen,  is  sug- 
gestive of  the  failure  of  the  general  who 


decided  rather  to  lose  the  battle  than  to 
deviate  from  the  tactics  taught  him  in  the 
military  academy.  But  let  the  hands  of 
every  soldier  be  imhampered,  and,  without 
denominational  dictation  or  restraint,  let 
us  use  every  weapon  God  has  given  us,  as 
well  as  the  artillery  captured  from  the 
enemy  himself,  by  which  to  break  down 
his  redoubts  and  demolish,  if  possible, 
even  the  very  foundation-walls  of  his  fo^ 
tifications. 

It  seems  to  me  irrational,  as  well  as  un- 
necessary, to  talk  of  any  essential  or  radical 
difference  in  the  fundamental  nature  of 
material  and  immateiHal  substances,  and  I 
have  never  seen  a  basic  distinction  satis^ 
factorily  defii^ed.  When  the  heaviest  metal 
can  be  converted  into  a  gas,  many  times 
lighter  than  our  atmosphere,  after  which 
the  present  power  of  the  chemist  and  mech- 
anician is  defied  to  reconvert  it  into  a 
solid  form,  it  ought  to  teach  us  that  this 
gaseous  substance,  under  the  manipulation 
of  still  higher  wisdom  and  greater  chemical 
resources  might  be  made  to  reach  a  second 
state  of  attenuation  or  sublimation,  almost 
if  not  quite  justifying  our  conception  of  an 
"immaterial  snbstance,"  and  that,  too, 
without  a  transition  much  greater  than  its 
first  change  from  metal  to  ga&  Such  a 
transformation  may  yet  be  effected  by 
chemistry  and  mechanics  ;  and  then  this 
twice-attenuated  gas,  by  other  processes^ 
might  again  be  compressed  into  its  orig- 
inal metal,  as  atmospheric  air  has  already 
been  condensed  into  a  liquid  of  the  density 
of  water  by  the  action  of  cold  and  me- 
chanical pressure.  The  present  apparent 
impossibility  of  such  transformatii  ns  may 
change  to  a  simple  and  well-imderstood. 
process  with  a  higher  advance  in  scientific 
knowledge.  Picus  says:  ^^  Difficult  things 
always  seem  at  first  impossible^  and  even 
easy  things  appear  impracticable  to  the 
imskiUed  and  imknowing."  The  experi- 
menters of  the  Rosicrucian  school  of  phi- 
losophy taught  much  in  their  crj-ptic  pro- 
cesses, which  have  proved  practical  anti- 
cipations of  the  recent  and  startling  dis- 
coveries of  modeni  science.  The  "  invisi- 
ble fire  "  of  the  Brothers  of  the  Rosy  Cross, 
which  they  held  to  be  the  soul-substance 
of  all  metals,  and  which  formed  the  ground- 
work for  their  beHef  in  the  philosopher's 
stone,  the  transmutation  of  metals,  the 
elixir  of  life,  etc,  seems  now  to  be  but  the 
invisible  ciurents  of  electricity  and  mag- 
netism, the  fourth  or  radiant  state  of  mat- 
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ter  of  Pro£  Crookes,  or  the  single  basic 
elemelital  substance  from  which  all  ma- 
teriiJ  bodies  have  been  condensed,  as  re- 
cently announced  by  Prof.  Lockyer.  Thus 
the  philosophical  and  religious  vagaries  of 
one  age  may  become  the  established  scien- 
tific theories  of  the  next^  just  as  the  dim 
utterances  of  theosophy  by  a  Zoroaster  or 
Confucius  may  even  be  incorporated  into 
the  grandest  of  all  religions,  and  become 
the  profoimd  maxims  of  the  wisest  of  all 
law-givers.  It  is  possible  that  the  germs 
of  great  truths  may  yet  be  found  wrapped 
up  in  the  folds  of  paihtheistic  philosophy. 
A  Christian  student  cannot  afibrd,  in  his 
investigations  of  science,  to  reject  a  rational 
truth  first  found  in  the  works  of  Grecian 
or  Eoman  philosophers,  lest  some  creed- 
bound  religionist  shall  shake  his  head 
knowingly .  and  sigh — plaioi&m — pantheism. 

**  Let  truth  be  seized  wherever  found. 
On  heathen  or  on  Christian  grouna/* 

is  a  couplet  to  which  scientific  investigators 
no  less  than  religious  philosophers  should 
pay  good  heed. 

The  inconceivable  leap  from  density  to 
tenuity,— from  the  solid  metals  of  commerce 
to  Crookes'  fourth  state  of  matter,  or  Lock- 
yer*s  single  elementary  substance, — ^need 
scarcely  be  exceeded  in  another  leap  to 
land  us  upon  that  higher  plane  of  sub- 
stance which  we  call  imnialerial  or  incor- 
poreal, such  as  electricity  or  the  substan- 
tial rays  from  the  poles  of  a  magnet,  so 
jittenuated  that  they  will  pass  Sirough 
solid  plates  of  glass  and  move  distant 
lx)dies  without  me  slightest  interruption 
of  their  progress.  And  by  still  another 
leap  no  greater,  through  the  agency  of  a 
being  capable  of  exerting  the  necessary 
attenuating  power,  we  might  possibly 
reach  the  topmost  plane  of  all  substance 
in  the  immaterial,  vital,  and  mental  ele- 
ments of  God  himself,  from  the  atoms  of 
which  have  come  the  vital  and  mental 
])ow2rs  of  the  organic  universe,  and  from 
the  condensation  of  a  fraction  of  which 
must  have  come  all  the  denser  grades  of 
substances,  even  those  constituting  the  ma- 
tsrial  world  we  inhabit  This  view  makes 
the  entire  concatenation,  in  the  gradual 
attenuation  of  substance,  a  consistent  and 
beautifully  harmonious  chain,  from  plati- 
num— the  heaviest  known  metal — up 
tlu'ough  lighter  metals,  wood,  water,  flesh, 
.  ir,  gas,  odor,  magnetism,  electricity,  gravi- 
t..tion,  light,  heat,  soimd,  instinct,  life. 


mind,  spirit,  ending  with  the  great  and 
universal  fountain  of  all  life  and  mentality 
— God  Himself.  This  natural  order  of 
gradation  in  substance  makes  God  the 
highest  of  aU  substances,  and  the  self- 
existent,  uncreated  /  Am,  from  whom,  by 
whom,  and  of  whom  iu:e  all  things  visible 
and  invisible  in  the  universe. 

Again  I  take  pleasure  in  quoting  with 
my  full  approval  the  emphatic  testimony 
of  Joseph  Cook,  that  the  material  universe, 
as  well  as  finite  mind,  life  and  instinct, 
has  been  evolved,  or,  as  I  have  preferred  to 
express  it,  condensed,  from  the  eSbential 
elements  of  God*s  substantial  being,  while 
at  the  same  time  he  just  as  emphatically 
denies  that  such  view  involves  pantheiimu 
Here  are  a  few  of  his  incisive  declarations 
upon  the  subject: — 

"  Matter  is  an  effluence  of  the  Divine  Natoje, 
and  so  is  all  finite  mind."  **  The  body  itself,  and 
all  other  substance  we  call  matter,  are  a  revela« 
tion  of  Almighty  God.  All  matte'r,  as  surely  as 
all  finite  mind,  originated  in  him."  **  So  I  sup- 
pose Almic^hty  God  etotves  the  seen  universe  of 
matter  and  the  unseen  of  finite  force  from  him- 
self. **  **  My  creed  is  tlie  reverse  of  pantheistic,  ** 
HeredUy,  pp.  120,  121.    Biology^  p.  270. 

To  assume,  thus,  that  God  made  or 
"evolved"  all  things  out  of  His  own  eter- 
nal self-existent  substance  is  completely 
and  forever  to  answer  the  scientific  posi- 
tion, that  as  God  could  not  have  made 
the  material  world  out  of  nothing,  hence 
matter  must  have  been  eternal  in  the 
form  of  star-dust  or  some  other  ^jade  of 
nebulosity.  While  it  thus  satisfactorily 
sets  aside  this  otherwise  unanswerable 
difficTilty  of  the  materialist,  I  have  not  the 
least  mental  hesitation  in  viewing  the 
progress  of  this  condensation  of  a  mere 
atom,  comparatively,  of  God's  substantial 
but  external  being,  downward  through  all 
the  gradations  and  amplifications  neces- 
sary to  the  creation  of  this  sohd,  liquid 
and  gaseous  world,  with  its  manifold  and 
multiform  grades  of  animal  and  vegetable 
organisms.  All  that  is  needed  for  our 
rational  acceptance  of  such  a  consistent 
origin  of  the  visible  imiverse  is  first  and 
foremost  to  concede  the  substantial  exist- 
ence of  an  infinite,  primordial,  personal 
intelligence  armed  with  omnipotent  power 
Without  this  fundamental  conception  and 
concession  of  one  infinite  mystery,  incom- 
prehensible though  it  may  be,  and  is,  we 
are  involved  in  the  mazes  of  a  million  mys- 
teries equally  inexplicable,  in  every  blade 
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of  grass,  grain  of  sand,  or  creeping  thing, 
not  one  of  which  has  any  possible  solution 
without  the  primary  concession  of  tbis 
one  infinite  and  fundamental  mystery.  Is 
it  not  therefore  the  part  of  wisdom  and  the 
exercise  of  a  common  rationality  for  every 
scientific  investigator  at  once  and  forever 
to  solve  and  get  rid  of  the  myriad  mys- 
teries of  wluch  Nature  is  so  prolific,  by 
accepting  the  one  great  mystery  of  an  in- 
finite, self-existent  God?  The  mind  can 
more  easily  rest  upon  the  concession  of 
one  mystery  which  can  never  be  solved  or 
comprehended,  than  in  undertaking  to 
grapple  with  a  million  equally  inexplica- 
bla  The  mind  of  man  needs  rest,  and 
must  find  a  sure  abiding-place  somewhere 
from  the  harrassing  plague  of  doubt  and 
uncertainty,  or  else  wear  itself  out  in  per- 
petual agitation.  There  is  but  one  safe 
position,  either  in  philosophy  or  religion, 
where  the  soul  can  find  rest,  from  the  con- 
flict of  harrowing  doubt,  and  that  is  to 
merge  all  the  mysteries  of  Nature  back 
into  the  one  mystery  of  Nature's  God. 

Let  us  then  seek  that  resting  place  as 
the  shadow  of  a  great  rock  in  a  weary 
land, — accept  the  grand  but  single  mys- 
tery of  an  infinite  intelligence  and  omnipo- 
tent fii*st  cause,  and  thus,  at  a  siu^le 
stroke  of  policy  and  a  single  effort  of  the 
will,  wipe  out  aU  the  minor  problems  of 
the  universe. 

The  origin  of  life  and  mind  lies  at  the 
foundation  of  all  other  mysteries  in  the 
phenomena  of  Nature,  because  through 
life  and  mind  are  we  alone  capacitated 
to  recognize  natural  phenomena  or  con- 
template tbe  vast  realm  of  mysteries 
which  spreads  outaroimd  us,  in  every  drop 
of  water,  or  atom  of  dust,  no  less  than  in 
the  invisible  air,  the  imponderable  odor, 
the  indestructible  rays  of  magnetism,  the 
in3rsterious  fiashes  of  electricity,  and  those 
incomprehensible  entities  we  call  sound, 
lights  nnd  heat  So  completely  are  we  in- 
volved in  mysteries  and  surrounded  by 
problems,  in  whatever  direction  we  turn, 
and  whatever  phase  of  natural  phenomena 
we  contemplate,  that  the  mind  intuitively 
seeks  for  solution, — for  some  solid  resting 

Slace  for  that  weary,  anxious,  dissatisfied 
esire  to  know  something  of  ourselves, 
first,  and  then  more  of  the  complex  prob- 
lems around  us.  The  philosopher  who  seeks 
in  natural  science  and  through  physi- 
cal causes  alone,  for  a  solution  of  the  exis- 
tence of  life  and  mind, — these  marvelous 


but  veritable  operations  we  call  thought, 
voluntary  motion,  hope,  fear,  love,  anger, 
memory,  reflection, — who  essays  to  account 
for  such  bewildering  phenomena  first  by 
spontaneous  generation,  and  then  by  the 
action  of  brain  or  nerve  molecules,  with- 
out reco^izing  a  first  or  teleologi^ml  causa 
over  and  above  Nature,  is  as  puerile  in 
his  conceptions,  and  as  trivial  in  his 
efforts,  as  is  the  staring  infant  in  reaching 
out  its  hand  to  grasp  the  moon,  and 
striking  its  nurse  angrily,  because  she  will 
not  pluck  and  bring  down  the  shining  and 
coveted  bauble.  Let  us  for  a  moment  con^ 
template  the  origin  of  life,  and  try,  if 
possible,  to  solve  a  portion  of  its  myster- 
ious problem. 

Th(  ra  was  a  time  in  the  distant  past, 
according  to  geological  research,  when 
this  earth  was  a  molten  mnss,  and  when, 
consequently,  no  life  existed  upon  it 
In  the  lapse  of  ages  its  surface  became 
cooled  sufficiently  to  admit  of  the  conden- 
sation of  vapor  into  water,  and  finally  to 
allow  of  the  existence  of  animal  and  vege- 
table life,  both  upon  the  land  and  within 
the  ocean.  But  notwithstanding  these 
favorable  conditions,  still  no  life  existed, — 
not  even  a  blade  of  grass,  or  cryptogamic 
spore,  had  mnde  its  appearance;  and  upon 
the  whole  broad  surface  of  the  earth  not 
a  living  thing  was  moving.  All  nature, 
however,  was  in  readiness  for  the  support 
and  development  of  organisms, — the  sun 
poured  down  his  effulgent  rays,  the  tepid 
ocean  ebbed  and  flowed  with  inviting 
warmth,  babbling  brooks  descended  from 
the  mountains,  and  mingled  into  flowinfy 
rivers,  genial  continents  and  islands  Ip. 
smiling  in  readiness  to  welcome  vegetaticii 
and  animal  life,  while  the  eariy  and  the 
latter  rains  continually  prepared  the  soil 
for  its  future  living  denizena  But  still  no 
life  was  there,  save  that  all-pervading  life 
of  the  universe,  which  was  in  time  to 
move  upon  the  face  of  the  waters. 

Here  the  curtain  falls,  and  after  the 
lapse  of  another  age,  behold !  The  eaiih 
is  teeming  vrith  its  countless  forms  of 
luxuriant  vegetable  existences,  giving  sus- 
tenance to  myriads  of  animal  organisms, 
of  diverse  form  and  habit,  while  the 
oceans,  lakes,  and  rivers  are  swarming 
with  innumerable  species  of  fish,  and 
other  aquatic  animals.  Whence  came  they, 
and  by  what  mysterious  and  ingenious 
workmanship  were  these  complicated  liv- 
ing machines  fashioned,  and  their  various 
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parts  and  organs  framed  together  so  that .  it  is  as  truly  a  substance  as  is  the  boiler 
pai*t  answers  to  part  with  the  utmost  per-    itself. 


fection,  showing  plan  in  the  general  struc- 


Ask  them  what  it  is  that  whirls  the  ar« 


ture,  and  evincing  intelligent  design  in  mature  in  front  of  the  electro-magnet  at 
their  most  trifling  details  V  And  tben,  the  rate  of  a  thousand  1  evolutions  a  min- 
whence  came  and  how  operates  that  in-  \  ute,  without  any  visible  or  tangible  con^ 
visible  motive-power  which  propels  these  1  nection  between  the  magnet  and  the  ar- 
organic  engines?  How  originated  this  \  mature,  and  they  will  not  waste  your  time 
vital  euergy,  this  voluntary  will-force,  by  talking  about  the  atomic  structure  of  the 
this  instinctive  power  of  choice,  by  :  armature,  or  the  metallic  molecules  of  the 
which  the  living  machine  actually  deter- j. magnet  inter -comminghng"  in  a  most  va- 
mines  its  course,  turning  to  the  right  or  ried  manner,"  as  all  there  is  of  this  motive- 
left,  by  which  it  walks  or  runs,  stops  j  force.  They  will  tell  you  that  the  energy, 
or  moves  on ;  and  who  planned  that  |  which  takes  hold  of  this  ponderable  wheel 
deUcate  and  complex  furnace  within  the  j  of  soft  iron  and  overcomes  its  inertia,  and 
organic  body  of  this  living  engine,  by  ,  which  acts  even  through  intervening  sheets 
means  of  which  vegetable  substances ;  of  glass  or  platinum,  is  a  real  entity, — 
are  converted  into  heat  which  in  turn  though  for  convenience  we  call  it  force, — a 
generates  the  vital  force  by  whose  motive-  veritable  substance,  which  passes  in  cur- 
power  this  wonderful  living,  thinking, '  rents  from  the  poles  of  the  magnet,  and 
voluntary  locomotive  is  propelled?  Phi-  ,  seizes  the  bar  of  iron  with  thc^ mechanical 
losophers  of  the  Haeckel  and  Hujdey  school  energy  necessary  to  cause  its  physical  mo- 
assure  us  that  these  engines  not  only  built  j  tion,  on  the  same  principal  that  the  invisi- 
themselves  without  the  aid  of  a  designer,  |  ble  steam  overcomes  the  inertia  of  the 
or  mechanician,  but  that  they  run  them-  j  piston,  and  drives  the  ponderous  locomo- 
selves  without  steam  or  any  other  entita-  j  tive.  They  will  not  hesitate  to  admit  that 
tive  force,  analogous  to  such  motive-power,  this  substantial  current  called  magnetism 
Though  food  is  consumed,  generating  heat,  is  as  truly  entitative  as  is  the  metal  con- 
though  this  heat  generates  the  moving  ^  stituting  the  magnet  itself.  Notwithstand- 
energy  which  drives  the  hving  locomotive,    ing  this  magnetic  fluid  is  intangible,  being 


yet  tbis  heat,  this  energy,  this  mental 
power,  this  vital  motor-force  are  all  noth- 
ing but  the  molecular  play  of  the  physical 
cells  of  protoplasmic  albumen  "placed 
together  in  a  most  varied  manner,"  as 
Haeckel  expresses  it,  within  the  brain  and 
spinal  cord,  and  within  the  muscles  and 
nerves  of  the  body. 

Ask  these  learned  savants  what  moves 
that  railroad-locomotive  with  force  suffi- 
cient to  draw  a  train  of  cars  at  the  rate  of 
forty  miles  an  hour,  and  they  show  no 
such  stupid  want  of  lo<^ic  as  to  talk  about 


utterly  beyond  the  recognition  of  any  of 
our  senses,  except  as  we  recognize  it  in  its 
effects  on  the  armature,  yet  this  fact  does 
not  prevent  even  these  great  materialistio 
authorities  from  admitting  it  a  veritable 
entity,  as  real  as  is  any  corporeal  substance 
whicn  we  can  see  with  our  eyes  or  handle 
with  our  hands.  Why  are  they  obhged  to 
admit  this  ?  Because,  to  say  that  the  in- 
ertia of  a  ponderable  body  like  a  bar  of 
iron  can  be  overcome  and  its  mass  be 
caused  to  change  places  in  opposition  to 
the  law  of  gravity,   without  contact  with 


all  this  being  accomplished  by  the  mole-  |  some  other  substantial  body,  is  to  utter  an 
cules  of  steel,  iron,  and  brass,  "  placed  to-  ;  absurdity  so  ridiculous  in  itself,  and  so 
gether  in  a  most  varied  manner,"  and  opposed  to  aU  reason,  as  to  be  at  once 
constituting  the  eni^ine  and  boUer!  No  repugnant  to  the  mind  of  a  child  no  less 
such  pueriHty  as  a  lecture  on  the  atomic  than  to  that  of  a  philosopher.  Hence 
structure  of  iron,  the  globularity  of  aqueous  magnetism  is»  as  veritable  a  substance  as 
molecules,  or  the  pecuUar  mode  of  ethereal  1  steam,  each  acting  under  its  own  peculiar 
motion  called  heat,  resulting  from  the  |  laws  on  the  same  principle  of  mechanical 
combustion  of  fuel,  would  enter  into  their  ^  energy,  producing  a  corporeal  effect  only 
answer.     They  would  tell  the    inquiring  !  by  actual  and  substantial  contact  with  tho 


student  of  science,  in  plain  words,  that 
this  invisible  force  is  steawi,— water  rari- 
fied  into  vapor  by  heat, — a  veritable  entity, 
and  one  which  is  none  the  less  real  or 


body  to  be  moved. 

Yet  with  these  well-known  facts  an(1 
considerations  before  them,  the  Qo-callecl 
philosophers  of  our  day, — tbe  greatest  liv-. 


substantial  from  being  invisible,  but  that   ing  authorities  in  physical   and  natural 


Matter,  Substance,  Force,  Life,  Etc. 


Zl 


science,  do  not  hesitate  to  assure  us  that  the 
moving,  working,  thinking,  voluntary  en- 
gines, lirst  found  upon  this  earth  were  not 
only  constructed  without  the  aid  of  me- 
chunical  skill  or  prior  mentality,  but  that 
they  moved  off,  overcoming  the  inertia  of 
their  own  ponderosity  and  that  of  other 
bodies,  without  steam  or  any  equivaleht 
substantial  force  save  the  ihotion  of  the 
material'atoms  which  constituted  the  en- 
gines themselves.    What  infinite  nonsense  I 
No  engine  ever  moved  without  a  substantial 
motive-force  within  and  distinct  from  its 
own  material  structure.   Tljis  is  a  truism  no 
one  will  dispute.     It  is  further  true  that 
no  engine  was  ever  directed  in  its  move- 
ments, to  the  accompUshment  of  intelli- 
gent results,  without  a  hving  and  sub- 
stantial engineer  to  superintend  its  opeiu- 
tions.     This  is  equally  a  tiniism.      Man  is 
such  an    engiue.      His  muscles,  bones, 
nerves,  sinews,  heart,  Iud^,  etc,  constitute 
its  working  parts.     His  vital  entity,  kept 
up  by  the  consumption  and  assimilation 
of  food,  constitutes  the  steam-power  or 
the  substantial  motive-force  whicn  propels 
the  machinery,  enabling  it  not  only  to 
overcome  its  own  inertia  but  to  accom- 
plish additional  work;  while  the  mental 
organism,  is  the  engineer  of  this  vital  and 
physical  apparatus  which  directs  its  move- 
ments, guides  it  in  the  struggle  for  exis- 
tence, and  controls  its  complex  operations 
for  the  i>urposes  of  Hfe.    This  engineer  of 
the  human  body,  this  rational  faculty  in 
man,  which  stands  at  the  controlhng-lever 
of  its  motive-force,  and  which  gives  direc- 
tion to  its  guiding-wheels,  must  be  an  en- 
titative  power  as  much  so  as  is  the  verita- 
ble engine-driver  who  controls  the  move- 
ments of  the  thundering  locomotive,  or 
the  pilot  who  stands  at  the  helm  and  gives 
direction  to  the  flying  yacht  or    ocean 
steamer.      Should  the  engineer  be  acci- 
dentally thrown  from  his  locomotive  while 
the  steam-power  is  at  work  with  full  force, 
the  train  would  be  surely  diiven  to  de- 
struction unless    some  other  competent 
hand  should  be  near  to  seize  its  valve- 
levier  and  bring  the  now  reckless  energy  of 
the  boiler  under  restraint    So  the  human 
engine  with  its  vital  motive-force  in  full 
blast  would  inevitably  rush  to  destruction, 
should  its  engineer,  nwion,  become  sud- 
denly dethroned,  as  is  often  the  case  with 
maniacs,  unless  some  other  gtiiding  in- 
tellect should  chance  to  be  near  to  se  ze 
the  restraining-lever  and  bring  the  mad 


machineiy  of  man's  brain  and  musdes 
tmder  control     These  rational  analogies, 
drawn  from  well-known  mechanical  opera- 
tions and  the  phenomena  of  life  all  ai'oimd 
us,  vividly  illustrate  the  utter  weakness  of 
mateiialistic  philosophy  in  its    idle  ati 
tempts  to  prove  that  our  corporeal  organ- 
ism is  all  there  is  substantial  about  us,  that 
the  soul  is  but  a  puff  of  air,  and  that  its 
supposed   conscious     existence    separate 
from  the  body  is  but  a  vision  of  the  fancy 
i  originating  in  a  poetic  faith. 
j      But  it  is  ui'ged  by  materialists  that  as 
the  mind  does  not  act  ^hen  the  brain  is 
:  paralyzed,  so  when  the  physical  organism 
■  wholly    ceases  to  exercise  its   functions 
!  then  life  as  well  as    mind  must  cease  to 
exist  or  become  extinct     How  then,  they 
ask,   can  a  future,  state  of  being  be  in- 
ferred, since  nothing  like  life  or  mentality 
is  known  to  exist  after  the  death  of  the 
body  ?    This  limited  and  negative  view  of 
the  nature  of  Hfe  and  mind  results  from 
our  imperfect  conception  of  the  relations 
which  exist  between  the  mind,  the  life  and 
the  body,  and  which  unavoidably    must 
exist  while  the  body  survives  as  the  habita- 
tion of  the  soul  in  order  to  produce  the 
corporeal  results  of  which  we  are  all  the 
time  cognizant     Assuming  that  life  and 
mind  are  substantial  entities,  constituting 
an  interior  organism,  the  exact  counter- 
part of  our  outer  personality  or  self,  as 
here  maintained,  it  is  easily  supposabh , 
while  thus  so  intimately  associated  ancl 
blended,  that  the  internal  entity  must  nec- 
essarily be  dependent  upon  the  external 
organism  for  its   conscious  activity  the 
same  as  the  external  body  is  dependent 
upon  the  entity  within  for  its  movements. 
Thus    inter-woven,    and    inter-dependent 
upon  each  other,  it  is  not  surprising  that 
a  blow  upon  the  brain  should  temporarily 
paralyze  the  vital  and  mental  structure  in 
proportion  to  the  physical  injury  received, 
and  should  such  injury  prove  sufficient  to 
result  in  a  complete  dissolution  or  separa- 
tion of  the  two  organisms,  it  is  not  inpre- 
sumable    but  that  the  mental  and   vital 
entity  might  remain  for  some  time  in  a 
state  of  entire  tmconsciousness,  or  tmtil 
the  effects  of  the  dissolving  shock  should 
liave  sufficient  time  to  subside.    I  say  this 
is  a  reasonable  supposition  on  the  view 
that  we  are  really  dual,  substantial  beings; 
and  then  it  is  equally  rational  that  our  in- 
terior, incorporeal  entity  after  recovering 
^consciousness  may  actually  continue  on 
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forever  in  a  state  of  personal  activity,  as 
all  religionists  must  hold  if  their  religion 
is  to  be  of  any  practical  value  in  this 
world  or  the  next 

But  does  all  this  temporary  paralysis  of 
mind  and  body  by  a  blow  upon  the  brain 
constitute  proof  tifiat  the  mind  is  nothing 
but  molecvdar  motion  which  then  ceases  to 
exist,  and,  as  soon  as  the  physical  brain  is 
restored  to  its  normal  condition,  then 
again  comes  into  existence  f  Does  it  follow, 
from  the  absence  of  cognizance  by  any  of 
our  senses  of  the  presence  of  such  a  sub- 
stantial entity,  that  the  life  and  mind  are 
annihilated  even  when  the  physical  body 
is  wholly  destroyed  6r  reduced  to  that 
condition  which  we  call  death  ?  Let  us 
look  at  this  question  for  a  moment^  in  the 
light  of  science. 

The  natural  world  is  full  of  scientific 
and  philosophical  analogies  going  to  show 
the  reasonableness  of  the  soul's  substantial 
and  conscious  ^existence  after  death,  even 
though  not  manifest  to  physical  sense, — 
analogies  which  no  materialist  can  set 
aside  or  explain,  and  some  of  the  most 
important  of  which  have  never  been  used 
by  the  opponents  of  materialism.  Take 
thi)3  simple  example  of  the  iron  armature 
already  referred  to,  which  is  observed  to 
revolve  with  great  rapidity  near  the  poles 
of  a  magnet  No  spring  is  wound  upon 
its  axle  or  connected  with  it  by  gear- 
wheels. No  belt  or  other  device,  communi- 
cating mechanical  power  to  its  shaft,  can 
be  seen  extending  to  a  steam-engine  or 
other  motive-power.  It  is  simply  a  naked 
mass  of  iron  revolving  in  spaca  Some- 
thing must  move  it  since  no  material  body 
can  move  itself  or  be  moved  without  suffi- 
cient physical  cause.  But  as  nothing  visi- 
ble or  tangible  touches  it  by  which  to 
cause  such  motion,  there  must  be  some  in- 
visible, intangible,  and  consequently  in- 
corporeal suh^tance  acting  upon  the  iron 
mass  to  produce  its  rapid  rotation.  We 
peer  intently  between  the  revolving  arma- 
ture and  me  magnet  and,  though  the 
armature  is  pulled  past  the  poles  with 
great  force  and  velocity,  we  can  see 
nothing  passing  between  tiiem  by  which 
the  one  could  possibly  influence  the  other 
to  cause  such  rotation.  Yet,  indisputably, 
something  must  pass  from  the  magnet  to 
seize  upon  this  neavy  block  of  iron  and 
thus  overcome  its  inertia,  or  else  we  have 
a  distinct  mechanical  effect  without  a 
cause. 


Let  us  now  try  to  intercept  this  sub* 
stance,  whatever  it  may  be,  and  thus  stop 
the  rotation  of  the  wheel;  for  surely  if  it 
be  a  substance  at  all,  according  to  all  our 
physical  or  materialistic  ideas  of  sub- 
stance, it  ought  to  be  cut. off  from  the 
armature  by  interposing  a  barrier  be- 
tween it  and  the  magnet  We  place  a 
sheet  of  glass  in  front  of  the  poles,  but  to 
our  surprise,  it  produces  no  effect  whatever 
in  lessening  the  force  of  this  invisible  some- 
thing darting  from  the  magnet  passing 
through  this  dense  body,  and  produciug 
such  a  marked  efiect  upon  another  ponder- 
able body  at  a  distance.  We  substitute 
for  the  glass  a  plate  of  the  most  imper- 
vious of  all  known  metals,  p^iVium;  but 
still  no  reduction  of  the  rotary  movement 
is  produced — ^not  a  millionth  of  a  grain  of 
the  power  is  intercepted.  Yet  that  it  is 
an  entiMive  something,  having  a  truly  sub- 
stantial character^  no  physicist  or  materialist 
will  venture  to  deny,  though  it  is  a  sub- 
stance so  independent  of  corporeal  bodies  as 
to  pom  through  them  unimpeded  while  it  is  so 
related  to  other  corporeal  bodies  a-t  to  seize 
them,  throw  them  into  rapid  motion,  and 
thus  perform  mechanical  labor.  Let  ma- 
terialists, who  deny  the  substantial  nature 
of  life  and  mind,  try  to  explain  this  analogi- 
cal mystery  of  magnetism,  and  they  ^nll 
deduce  therefrom  a  rational  probability 
that  the  soul  may  be  immortal  They  flip- 
pantiy  deny  that  life  and  mind  are  sub- 
stantial, that  they  are  anything  in  fact 
though  they  witn^  the  effects  produced 
by  mem  upon  corporeal  bodies  in  tea 
thousand  different  ways,  and  hence,  to  be 
consistent  they  should  deny  the  substan- 
tial nature  of  tiiese  magnetic  rays  because 
they  are  intangible  to  chemical  analysis, 
and  elude  the  most  careful  scientific  tests 
to  prove  their  existence,  and  because  they 
are  unrecognizable  by  any  of  our  senses, 
and  can  only  be  known  to  exist  at  all  by 
the  corporeal  effects  they  produce,  pre- 
cisely as  we  judge  of  the  substantial  exis- 
tence of  life  and  mind. 

Now,  observe,  still  further,  the  beautiful 
analogy  wrapped  up  in  this  well-known 
experiment,  to  which  I  have  just  alluded, 
and  its  illustrative  bearing  upon  the  sub- 
stantial nature  of  life  and  mind.  The  in- 
visible but  substantial  current  of  electricity 
coursing  along  the  insulated  copper  nei-ve, 
which  encircles  the  magnet,  may  fitly  repre* 
sent  the  bounding  life-substance  which 
permeates  our  physical  organism  in  eveij 
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neire,  tendon,  artery,  and  muscle  ;  while 
the  magnetism  thus  generated,  and  inti- 
mately correlated  with  the  electric  fluid, 
may  well  represent  our  mental  powei-s, 
.  which,  sending  their  mandates  to  the  ut- 
Inost  extremities  of  the  body,  directly 
'cause  the  movements  of  the  orp^anism,. 
just  as  the  attrahent  reaches  out  ita  invisi- 
ble, incorporeal  fingers,  and  tbus  diaws 
the  massive  armature  from  its  state  of  rest, 
forcing  it  to  obey  mechanical  laws  in  the 
performanccrof  labor.  Thus  two  correlated 
substances  coalesce  in  both  cases  to  pro- 
duce physical  motion,  while  in  neither 
case  are  these,  substances  recognizable  by 
our  senses. 

But  the  analogy  does  not  end  here. 
I  strike  the  armature  (the  moving  part 
of  the  organism)  with  a  hammer,  and 
instantly  the  apparatus  stops.  It  has 
ceased  even  to  show  the  signs  of  life.  You 
turn  the  d^aged  wheel  with  your  haud, 
but  it  refuses  to  continue  the  motion.  It 
is  utterly  paralyzed.  Dr.  Haeckel,  at  the 
suggestion  of  his  friends,  Huxley,  Comte, 
and  Spencer,  examines  the  disabled  ma- 
chine. He  feels  for  the  magnetic  pulse, 
but  can  observe  no  throbs  of  that  wonder- 
ful life-current  which  a  moment  before  had 
thrilled  the  whole  apparatus,  producing 
corporeal  activity  by  whirling  the  now 
fractured  armature.  He  pronounces  it 
df^,  and,  as  a  consequence,  declares  that 
tlie  electric  life  and  magnetic  intellect, 
which  had  caused  all  these  physical 
manifestations  of  power,  have  ceased  to 
exist,  because,  as  be  assures  his  friends, 
since  they  could  ouly  be  manifested  to  us 
through  the  apparatus,*  they  necessarily 
<san  have  no  existence  without  it !  Besides 
this,  he  claims  that  electricity  and  mag- 
netism, like  life  and  mind,  are  *'  nothing  but 
a  connected  chain  of  very  complicated 
material  phenomena  of  motion  ,  ,  ,  ,  of 
aJU/ms  placed  together  in  a  most  varied  man^ 
tier  "  (History  of  Creation,  voL  i,  p.  199) ; 
and  as  no  molecular  motion  can  be  ob- 
served in  the  homogeneous  substance  of 
the  magnet  or  insulated  wire,  even  under 
the  most  powerful  microscope,  it  is  certain 
tiiis  **  connected  chain  of  very  complicated 
material  phenomena  of  motion,  called 
electricity  and  magnetism  has  ceased  to 
eziet,  because  it  is  non  est  inventus. 

But  the  intelligent  electrician  steps  in 
and  interrupts  the  Doctor  by  remarking 
that  the  electric  apparatus  is  not  dead  but 
de^peth:  that  notwithstanding  the  machine 


I  is  l»roken  and  its  bodily  organism  injured, 
I  the  magnetism  still  lives  and  exists  in  aU 
its  energy,  though  we  can  not  observe  it^ 
since  we  only  recognize  the  fact  of  its  ex- 
istence by  its  maioifestations  in  moving 
physical  objects.  Hence,  this  temporary 
injury  is  no  proof,  to  a  rational  mind,  that  it 
does  not  still  exist  To  demonstrate  the  cor- 
rectness of  his  view,  he  diverts  the  invisible 
current  to  another  apparatus  by  shifting 
the  wires,  and  behold !  this  identical  elec- 
tric life,  with  its  magnetic  intellect,  which 
Dr.  Haeckel  declared  had  ceased  to  exist, 
seizes  the  new  armature  and  makes  it  hum 
as  before,  by  the  speed  of  its  physical  ro- 
tation! The  doctor,  it  may  be  well  sup- 
posed, stands  amazed  and  confounded  at 
this  demonstration,  while  his  scientific 
friends  are  dumb  at  such  a  signal  break- 
down of  their  meterialistic  philosophy. 
For  here  is  an  actual  substance  which  defies 
our  physical  senses,  and  eludes  every  test 
known  to  science,  yet  is  so  independent  of 
material  conditions  as  to  be  capable  oi 
passing  through  plates  of  physically  im- 
pervious glass  and  pl&tinum  as  if  nothing 
were  present,  while  at  the  same  time  so 
related  to  matter  as  to  grasp  with  physical 
force  and  move  other  inert  bodies  at  a 
distance !  Was  there  ever  a  clearer  illus- 
tration and  confirmation  of  a  scientific 
fact  co:  philosophical  principle  than  this, 
that  the  vital  and  mental  force  which 
animates  and  moves  oiur  corporeal  organ- 
isms, must  be  a  substantial  entity,  and  may 
be  immortal  ?  Materialists  can  not  reply 
to  this  analogical  argument,  since  they  are 
here  forced  to  recogniae  phenomena,  just 
as  mysterious  and  inexplicable,  as  those 
resulting  from  the  life  and  mind  of  an 
animal,  and  which  can  be  explained  in  no 
other  way  than  bv  admitting  electricity 
and  magnetism  to  oe  substantial 

It  really  would  seem  that  the  Ood  oi 
Nature,  in  estabUshing  the  laws  controlling 
electricity  and  magnetism,  had  purposely 
designed  them  for  the  benefit  of  material- 
ists, so  that  they  might  be  left  without  ex- 
cuse as  they  stand  upon  the  border-land 
between  time  and  eternity,  and  survey  the 
problems  of  the  human  soul.  Because  it 
would  seem  absolutely  impossible  that  r. 
philosophical  mind  can  contemplate  these- 
correlated  and  wonderful  substances,  so* 
analogous  to  life  and  mentality,  and  stilll 
doubt  the  substantial  or  entitative  nat- 
ture  of  the  soul  and  life  of  man,  whichi 
moves  the  physical  body,  as  the  intangiblii' 
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Magnetism  moves  the  ponderous  arma- 
ture. And  what  is  more  wonderful,  is  the 
fact  that  this  ar^ment  of  arguments 
against  materinhsm — this  crowning,  cul- 
minating, crushing  consideration  in  favor 
of  the  substantial  natm-e  of  life  and  mind 
— should  never  have  been  so  much  as 
alluded  to  in  any  work  against  material- 
istic philosophy  up  to  the  present  time. 
I^ut  let  it  now  be  used  unsparingly  by 
every  believer  in  the  immortality  of  the 
coul,  to  stop  the  mouths  of  those  who,  like 
Haeckel  and  Huxley,  contend  that  life  and 
mind  are  nothing  but  the  molecular  motion 
of  corporeal  particles,  since  we  fail  to  re- 
cognize them  as  substance  by  any  of  our 
senses  or  by  the  most  refined  chemical 
tests,  or  because  we  cannot  trace  their  cor- 
poreal eflfects  after  the  death  of  tbe  body. 
And  here,  let  me  say  in  passing,  is  where 
the  much  derided,  much  doubted,  and 
much  believed-in  physical  phenomena  of 
spiritualism — ^the  tipping  of  tables  and 
chairs — would  come  in  and  prove  useful 
and  even  invaluable  in  demonstrably  crush- 
ing out  materialism,  could  these  physical 
manifestations  be  absolutely  establiished, 
without  the  possibility  of  collusion  or 
trickery.  I  have  never  feared  these  so- 
called  mediimiistic  demonstrations  as 
works  of  the  devil  or  of  bad  spirita  Good, 
bad,  or  indifferent,  so  t^ey  are  only  actual 
spirits  separated  from  corporeal  organisms, 
let  them  tip  and  rap.  Sucn  visible  and  sen- 
sible manifestations  would  be  demonstra- 
tive of  the  substantial  nature  of  man's  vital 
and  mental  being,  and  would  utterly  wipe 
out  materialism  by  physical  tests,  the  thing 
so  mucU  coiurted  by  advanced  scientista  I 
also  court  these  demonstrations,  if  they  are 
possible,  though,  judging  from  my  poor 
success  hitherto,  I  scarcely  expect  to  wit- 
ness them. 

Returning  to  our  illustration  of  the  dis- 
abled armature,  we  have  seen  that  as  the 
moving  corporeal  wheel  may  be  broken 
while  the  invisible  entity  which  gave  it 
motion  still  exists  in  all  its  energy,  and, 
when  properly  diverted  is  still  capable  of 
i^ing  motion  to  another  body  ;  may  we 
not  believe,  when  our  wheel  sh^  be  broken 
Vat  the  cistern,  the  earthly  house  of  our 
^  ttabemacle  be  dissolved,  and  our  physical 
apparatus  shall  be  crushed,  that  the  Father 
lof  our  spirits  will  connect  the  vital  wires 
of  our  being  with  another  body  as  it  may 
Tplease  Him  by  which  the  substantial  soul 
nnay  exhibit  every  faculty  and  power  it 


possessed  on  earth,  and  even  to  greater 
perfection,  in  that  city  which  hath  founda- 
tions whobo  maker  and  builder  is  God? 

But  the  objector  may  say,  that  (he  anal- 
ogy is  incomplete,  since  tho  magnet  itself 
was  not  broken  in  the  illustration.  Let  it 
be  destroyed  and  the  magnetism  "^ill  cease 
to  exist.  Not  at  all,  for  alter  the  magneti  sm 
is  once  admitted  to  be  a  substance,  which  it 
must  be,  it  matters  not  how  tenuous  or  in- 
tangible, its  destruction  is  impossible  ;  for 
it  is  one  of  the  best-established  principles 
of  science  that  no  substance  in  the  universe 
can  be  annihilated.  The  very  dcctiine  of 
the  conservation  of  fane  proves  this.  Mag- 
netic substance  may  become  so  dif^sed 
through  space  as  to  cease  to  manifest 
itself  to  our  senses,  or  lack  the  concentra- 
tion necessary  to  move  physical  bodies  ; 
but  not  a  particle  of  it  is  lost.  This  is  beau- 
tifully illustrated  by  odor.  A  grain  of  m  usk, 
as  I  will  show  in  the  fifth  chapter,  will  fill 
cubic  miles  of  space  with  its  peculiar  sub- 
stantial corpuscles,  called  odor,  without 
1  educing  its  weight  perceptibly,  tested  bj 
the  most  dt  licate  balance,  yet  this  fi*agance 
is  a  real  and  even  corporeal  substance,  as 
admitted  by  all  authoiities  on  the  subject. 
Prof.  Tjndal  says : 

'*  In  the  sense  of  touch  the  senses  are  moved 
by  the  contact  of  the  body  felt ;  in  the  sense  of 
smcUy  they  are  stirred  hy  the  injijiUeinmal particles 
of  the  odorovs  body;  in  the  sense  of  hearing  they 
are  shaken  by  the  vibrations  of  the  air." — lyndail 
on  Lifjht,  p.  '57. 

Now  when  cubic  miles  of  odor  have 
thus  passed  off  from  a  mass  of  musk  no 
larger  than  an  acorn,  as  the  magnetic  cor- 
puscles pass  away  from  the  poles  of  a  mag- 
net, will  any  scientific  investigator  for  a 
single  moment  contend  that  these  "  infini- 
tesimal particles  of  the  odorous  body  "  are 
annihilated  because  it  is  impossible  to 
gather  them  up  or  even  recognize  them 
after  they  have  subsided?  No;  a  fair- 
minded  materialist  will  freely  admit  that 
these  odorous  "  particles  "  can  never  cease 
to  exist,  however  widely  diffused  through 
space;  and  it  is  certain  that  the  Author  of 
Nature  could,  did  it  so  please  him,  and 
by  a  law  of  His  own  ordaining,  instantly 
collect  into  a  single  pellet  aJl  the  odorous 
particles  that  ever  issued  from  the  flower- 
gardens  of  earth,  or  all  the  scattered  cor- 
puscles of  magnetism  that  ever  radiated 
from  magnetic  poles;  just  as  He  can,  and  I 
believe  will,  ultimately  gather  unto  Him- 
self every  scattered  corpuscle  of  our  vital 
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and  mental  entities  through  the  guardian  | 
power  which  numbei*s  even  the  hairs  of 
#ar  heada 

But  for  the  sense  of  smell  (not  at  all 
necessary  to  our  intellectual  advancement) 
such  a  substance  as  odor  would  never 
have  been  known  to  exist,  since  it  is  im- 
possible to  prove  its  existence  by  any  phil- 
osophical or  chemical  test  whatever.  Or 
had  one-half  of  the  world,  including  Prol 
Haeckel,  been  bom  without  the  olfactory 
nerve,  this  eminent  naturalist  would  prob- 
ably now  be  protesting  against  such  poet- 
ical nonsense  as  the  supposed  existence  of 
odor,  and  would  ridicule  the  testimony  of 
one-half  of  the  world  just  because  of  the 
defect  in  his  own  olfactory  nerves  and 
those  of  his  friends, — pronouncing  the  pre- 
tended sensation  of  smell  but  the  result  of 
a  diseased  imagination,  just  as  he  now 
denies  and  denoimces  the  religious  intui- 
tions and  expeiiences  of  mankind  because 
he  chances  personally  to  be  incapable  of 
them.  And  he  would  actually  be  able  to 
prove  that  no  such  sense  as  ^meHl  could 
possibly  exist  in  man  with  ten-fold  more 
reason  and  plausiUihty  than  he  now  urges 
agaiost  the  entitative  nature  of  tlie  soul, 
life,  or  mind.  He  could  refer  to  the  well- 
known  fact  that  the  nose  was  developed 
to  brealhe  with, — not  to  smell  w  ith, — and 
could  prove  that  no  single  organ  can  be 
used  for  two  distinct  functions  by  the 
•*  iti disputable  **  fact  that  the  eye  is  for  see- 
vig  and  nothing  else, — the  ear  for  hearing 
and  nothing  else!  Why,  he  could  ask, 
should  the  nose,  then,  be  for  smelling  as  well 
as  breathing  f  He  could  further  demonstrate 
that  the  so-called  "  infinitesimal  particles  of 
the  odorous  body"  could  by  no  possi- 
bility produce  a  sensatioa  in  coming  in 
contact  with  the  nose,  since  the  imdula- 
tory  theory  of  sound  and  lighi  demon- 
strates that  this  is  not  the  manner  of  pro- 
ducing exactly  analogous  sensations  in  the 
ear  and  eye !  He  could  thus  rap  Prol 
Tyndall  over  the  knuckles  about  his  "  in- 
finitesimal parlicJe^  of  the  odorous  body" 
and  say:  if  the  sensations  of  hearing  and 
seeing  are  not  the  result  of  sonorous  and 
luminous  "particles"  coming  in  contact 
with  the  ear  and  eye,  but  simply  of  the 
wave-motion  of  air  and  ether,  as  your 
great  works  on  the  imdulatory  theory  of 
sound  and  light  prove,  then  auxiy  goes  your 
nonsense  about  odorous  *' particles** produc- 
ing a  sensationf  and  uith  it  tlie  senf^e  of 
rnneH  ?     Prof.  Tyndall  could  only  reply  to 


this  argument  by  giving  up  the  wave- 
theory  of  sound  and  light,  which  there  is 
Utile  doubt  he  will  be  obHg«.d  to  do  be- 
fore mauy  more  years  have  passed  over 
his  head. 

Thus  as  odor,  though  an  absolute  sub- 
stance, could  never  have  been  known  to 
exist  but  for  the  sense  of  smell  iu  man  or 
bea&t,  we  might,  nevertheless,  have  been 
able  to  demonstrate  its  existence  by  rea- 
son alone  (if  man  alone  had  been  Ihus  de- 
prived of  olfactories)  by  watching  the 
dog  as  he  follows  the  direction  cf  the  fox 
with  the  most  unfaihng  precision  hours 
after  it  has  passed  a  given  point.  Even  a 
materiahst  might,  with  such  logical  data 
at  his  command,  rationally  demonstrate 
that  an  odorous  substance  must  actually 
exist  beyond  the  range  of  man's  senses, 
alone  by  its  observed  efiects  upon  the 
dog.  But  how  obtuse  his  reasoning 
powers  become  when  befogged  by  his 
materiahstic  philosophy  as  he  reasons 
about  the  Hfe  and  mind  of  man!  He  wit- 
nesses vital  and  mental  phenomena  even 
in  his  own  consciousness  and  mental  work- 
ing, which,  as  every  principle  of  logic  and 
reason  should  convince  him,  could  only- 
result  from  an  invisible  vital  and  mental 
entity  within  the  physical  organism.  Yet 
he  tinms  a  deaf  ear  to  the  voice  of  ration- 
ahty  and  rather  than  admit  such  an  invis- 
ible substance  as  life  and  mind,  he  aUrib- 
utes  Ihese  xconderful  results  to  the  equally 
invisible  action  of  the  equally  unobscrcab:e 
molecules  of  his  physical  brain  "placed  to- 
gether in  a  most  varied  manner  ' !  Why 
should  he  not  reason  the  same  way  about 
the  dog's  wonderful  ability  to  follow  the 
direction  of  the  fox,  and  insist  that  it  is 
simply  the  result  of  molecular  action  in 
the  dog's  brain,  its  material  atoms  being 
"  placed  together  in  a  most  varied  man- 
ni  r,"  thus  enabling  it  to  pursue  the  fox 
with  such  accuracy  ?  And  nence,  he  might 
insist,  that  a  substantial  odor,  composed 
of  absolute  "  particles,"  which  neither  our 
senses  nor  science  can  demonstrate,  can 
have  nothing  to  do  with  this  astonishing 
performance.  Yet,  after  all  such  material- 
istic reasoning  has  expended  itself,  it  re- 
mains xm  incontrovertible  fact  that  the 
invisible,  imponderable,  intangible  odor 
external  to  the  dog's  brain  was  the  veritr 
able  substance  which  gave  direction  to  the 
pursuit,  but  no  more  so  than  the  invisible, 
incorporeal,  and  intanoible  instinct  within 
the  dog's  brain  which  analyzed  the  odor- 
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ous  particles  emanating  from  the  fox's 
feet  and,  by  a  process  of  reasoning  the 
most  marvelous  m  Nature,  determined  the 
fox* 8  direction !  In  the  light  of  these 
startling  analogies  culled  from  nature^  how 
beautifully  consistent  and  satisfactory  is 
this  substantial  view  of  the  life  and  men- 
ital  powers  of  all  animate  beings  I  And 
how  pitiably  insufficient  and  unsatisfac- 
tory 18  the  materialistic  view  that  con- 
signs man's  destiny  to  this  earth  alone, 
and  makes  the  life  and  mind — even  the 
intellectual  powers  of  a  Newton  or  Hum- 
lx)ldt — nothing  but  the  action  of  the  ulti- 
mate molecules  of  the  brain  (which  no  eye 
has  ever  seen  or  can  see)  "placed  to- 
gether in  a  most  varied  manner." 

No  eflfect  can  be  produced  without  a 
cause,  nor  can  a  movement  occur  without 
au  adequate  motive-power.  Inert  mat- 
ter cannot  move  itself.  These  are  truths 
as  axiomatic  in  science  as  thut  something 
cannot  be  mnde  out  of  nothing.  If  any 
material  body  is  seen  to  move,  we  know, 
with  the  same  certainty  that  we  know  of 
our  own  existence,  that  some  force  besides 
such  body  must  have  acted  upon  it  to 
cause  its  motion.  Should  we  see  a  heavy 
block  of  iron  move  up  an  incline,  and  at 
the  same  time  see  a  rope  attached  to  it, 
and  a  man  at  the  end  of  the  rope  above, 
turning  a  windlass,  the  cause  of  the  iron's 
movement  is  apparent,  and  we  pass  on 
without  surprise.  But  should  we  see  the 
block  move  in  the  same  way  without  a 
rope  attached,  or  any  other  visible  move- 
ing  device,  our  curiosity  would  be  excited 
to  know  the  cause,  for  cause  there  must  be, 
we  would  necessarily  conclude,  since  thi^ 
law  of  cause  and  eflfect  is  a  principle  so  well 
estabhshed  in  the  mind,  that  a  Httle  cbild 
as  well  as  a  savant  recognizes  ii  If  on 
critical  and  thorough  examination  no 
cause  could  be  detected,  and  the  block 
should  still  continue  to  move  on  as  before, 
our  curiosity  would  change  to  surprise, 
and  finally  end  in  astonishment,  for  we 
would  feel  that  we  were  in  the  presence 
of  a  substantial  power  above  Nature,  or 
at  least  beyond  tiie  reach  of  our  senses, 
that  was  purposely  being  exerted  upon 
the  block  to  produce  this  eflfect;  and  Prof. 
Haeckel  would  be  among  the  frst  to  join 
in  search  for  invisible  wires,  secret  springs 
connected  with  hidden  wheels,  or  some 
other  imobserved  mechanical  contrivances 
which  were  accomplishing  this  physical 
result;  because,  as  ne  would  positively  as- 


sert^ this  block  of  iron  cannot  move  itself 
or  be  thus  moved  without  actual  contact 
with  some  other  substantial  body  produc- 
ing the  required  force.  But  when  he  should 
finally  be  compelled  to  give  up  the  search, 
and  admit  that  no  device  of  man  was  con- 
nected with  the  iron  to  cause  its  motion, 
he  would  be  forced  to  admit  that  some  in- 
visible substance  beyond  the  observation 
of  our  senses  must  either  push  or  pull 
this  block  of  iron  up  the  incline,  since 
(dinging  to  the  physical  truism)  inert  mat- 
ter cannot  move  itself. 

Startling  as  such  a  demonstration  would 
be  in  favor  of  the  existence  of  invisible, 
intangible,  and  incorporeal  substances  in 
Nature,  it  is  nothing  ii.ore  than  is  before 
our  eyes  every  minute  we  live,  and  in  ten 
thousand  forms  just  as  inexpHcablt;  as  this 
moving  block.  Ever}'  motion  of  our  bod- 
ies, or  breath  we  draw,  involves  just  such 
a  mystery,  and  one  that  equally  defies  so- 
lution by  man,  except  by  the  admission  of 
powers  and  substances, — active  and  intel- 
ligent entities, — beyond  the  range  of  oxir 
seusea  The  cliflfercnce  is,  the  one  being 
unusal  would  be  pronounced  a  miracle,  the 
other  being  common  is  nothing  but  a  not^ 
ural  procesa  Both,  however,  are  equally 
inexplicable,  resting  as  they  do  upon  the 
same  principle,  that  inert  matter  cannot 
move  itself,  and  we  know  that  our  bodies 
are  ns  inert  as  a  block  of  iron,  since  a  dead 
man  cannot  move  himself.  Then  what 
moves  a  living  man*s  body  ?  This  ques- 
tion places  the  two  problems  en  precisely 
the  same  footing,  and  to  the  mind  of  a 
true  philosopher  they  must  be  ansiisered 
in  the  same  way,  and  be  regarded  as 
equally  demonstiable  proof  against  ma- 
teriahsm,  showing  that  life  is  an  f  ntitativc 
substance,  though  intangible  and  incor- 
poreal. 

No  better  illustration  is  needed  than 
the  movement  of  this  inei-t  bit  of  stet  1 
connected  with  a  stick  of  wood  with  whieh 
I  am  forming  these  letters  into  words, 
words  into  sentences,  senteuces  into  argu- 
ments, j:nd  upon  which  the  reader's  atten- 
tion is,  I  trust,  now  riveted.  The  pen  evi- 
dently cannot  move  itstlf,  neither  can  the 
pen-holder.  But  you  say  this  case  is 
plain,  because  vou  hold  the  pen  in  your 
fingers,  and  they  arfe  the  moving  cause  of 
the  pen's  action.  But  what  moves  the 
fingers  ?  You  answer,  the  hand ;  the  hand 
is  moved  by  the  arm;  the  arm  by  the 
body,  and  so  on.     True;  but  all  these  aro 
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only  inert  matter,  and  neither  of  them  can 
move  itself  anymore  than  can  the  pen; 
and  since  only  the  actual  contact  of  one 
substantial    body    can    displace  another 
body  when  at  rest,  there  must  be  within 
my  body  a  substantial,  intelligent  entity 
superior  to  corporeal  matter,  which  not 
only  plans  the  words  and  sentences  I  am  I 
now  writing,  but  which  by  actual  contact 
moves  upon  the  nerves,  muscles,  ligaments, 
joints  and  bones,  of  my  arm,  even  to  the  i 
tips  of  my  fingers,  and  which,  finaDy,  cul- 
minates in  these  orderly  motions  of  the 
pen,  leaving  marks  upon  the  paper  which  | 
the  reader  translates  into  thougnts.    This 
long  list  of  connected  parts  through  which 
the  action  can  be  traced  from  the  pen 
backward  to  the  moving,  substantial  cause  I 
or  motive-force,  is  no  reason  for  ignoring 
such  cause  entirely,  by  concluding  that 
the  last  joint  of  a  mile  of  shafting  before  | 
reaching    the   engine   necessarily  moves  i 
itself,  as  does  Pro!  Haeckel,  by  positively  | 
attributing  the  motions  of  my  pen,  finally,  ,i 
to  the  motions  of  the  materi^  atoms  of 
my  body,  the  result  of  which  he  calls  life,  ; 
He  does  not  even  try  to  tell  us  how  these  ; 
material  atoms  get  their  motion,  so  as  to 
cause  life  and  thus  move  the  nerves,  mus- 
cles, ligaments,  joints,bones,  arm,  hand,  fin- 
gers, and  finally  the  pen.  He  simply  assures 
us  that  life  is  the  effect  of  these  viotions  of 
the  material  atoms.     Then,  in  the  name 
of  science,  I  ask,  what  is  tbe  cause  of  these 
motions  whose  effect  is  Hfe  ?    Is  this  catise 
of  life  the  eff^ect  of  itself,  or  is  the  effect  of 
life  the  cause  of  itself?    Does  the  vio- 
tion  of  the  molecules  precede   life,  and 
thus  act  as  its  cause?    If  so,  what  started 
the  motion?    Or  did  it  start  itself?    Or 
if  life  precedes  the  motion  of  the  mole- 
cules in  order  to  start  them,  then  Haeckel's 
definition  of  life  breaks  down,  as  life  can- 
not be  the  effect  of  molecular  motion  and 
at  the  same  time  precede  it  and  be  its 
cause.     If,  to  avoid    this,  it  should  be 
claimed  that  both  life  and  molecular  mo- 
tion start  at  the  same  time,  then  I  ask, 
what  started  them  both  together  ?    I  pro- 
test against  this  whole  incoherent  jumble 
lot  self-contradictory    thought    which  in 
courtesy  we  dignify  by  the  name  of  ad- 
Tanced  German  philosophy. 

Beverting  to  our  illustration  of  the  pen, 
should  a  company  of  ladies  and  gentle- 
men, sitting  aroimd  a  table,  but  some  dis- 
tance from  it,  see  a  common  steel  pen 
raise  itself  dip  into  the  inkstand  and  tnen 


write  out  an  intelligent  communication, 
without  any  visible  hand  touching  it,  this 
would  involve  another  problem  siihilar  to 
that  of  the  iron  block,  and  one  well  calcu- 
lated to  astonish  the  lookers-on.     But  sup- 
pose, upon  closer  examination,  they  should 
discover  that  some    ingenious    inventor 
had  arranged  a  transparent  artificial  hand 
capable  of  taking  hold  of  the  pen,  and 
doing  the  work  of  a  ready  writer  by  means 
of  chords,  levers,  pulleys,  etc.,  passing  from 
the    fingers  through  a  transparent  arm 
into   the  body  of  a  wooden  avtomalon^ 
sitting  upon   one   end   of  the   table,  by 
which    this   writing    was    accompHshed; 
would  this  complex  connection  of  parts 
make  it  any  less  a  mystery,  if  the  true 
cause  were  still  hidden,  and  if  no  intelli- 
gent being  could  be  discovered  secreted 
within  the  automaton  to  produce  the  nec- 
essary   manipulation    of    its    mechanical 
parts?    Surely  not     But  it  might  all  be 
done    by  a    spring,  you   say,   concealed 
vdthin  this  inert  wooden  man.      If  so, 
some  one  must  be  there  to  wind  up  the 
spring  when  it  runs  down,  and  some  one 
must  have  been  there  originally  to  con- 
struct the  spring  and  form  and  adjust  its 
connecting  devices  for  the    accomplish- 
ment of    such    complex  and    intelligent 
work.     And  thus,  when  we  reach  the  very 
inside  of  the  hiunan  body  and  examine  its 
last  link  in  the  chain  of  connecting  ten- 
dons, muscles,  nerves,  fibres,  even  down  to 
the  blood-corpuscles    and    bioplasts,  we 
shall  find  them  all  nothing  but  a  connected 
chain  of  inert  matter,  which  can  no  more 
move  themselves  than    can    the  fingers, 
chords,  levers,  and  pulleys  of  the  wooden 
automaton.      Man's  body  is  but  a  delicate 
and  complex  machine,  with  its  parts  *  'placed 
together  in  a  most  varied  manner,"  as 
Frol  Haeckel  trulv  says.  But  this  learned 
scientist    never    thinks    to    tell    us    who 
"  placed  "  them  thus  "  together,"  and  gave 
them  the  power  to  move  themselves  in 
such   manner  as  to  perform    intelligtnt 
labor  I     He  satisfies  the  demands  of  his 
own  intellect  no  doubt,  and  the  intellects 
of    materialists  generally,   by  practically 
teaching  that  the  different  parts  of  this 
wonderful  living,    thinking  machine  not 
only  "placed  "  themselves  together  in  this 
"  most  varied  manner,*'  but  that  they  after- 
ward volimtarily  move  themselves  and  at 
the  same  time  gii^  intelligent  directions  as 
to  their  own  movement!  without  the  aid  or 
contact    of   any  substantial  agency  save 
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that  of  the  inert  matter  of  the  machine 
itself!  If  the  scientific  ambition  and 
philosophical  thirst  for  knowledge  of  mod- 
em materialists  are  really  satisfied  with 
this  wretched  solution  of  the  problem  of 
human  life,  we  certainly  ought  not  to  com- 
plain. But  they  can  rest  assured  that  they 
are  destined  to  be  outstripped  and  beaten 
by  the  intellectual  grasp  of  the  rising  gen- 
eration as  signally  as  have  been  the  lumber- 
ing freight-wagons  of  our  ancestors  by  the 
lightning-express  trains  of  the  present  day. 
But  we  have  not  }  et  seen  the  culmina- 
tion of  this  logical  method  of  tracing  links 
in  the  chain  of  connected  parts  from  a  sen- 
sible effect  back  to  its  hidden  cause.  For 
example:  we  hear  the  music  of  a  piano  by 
our  side.  On  turning  to  observe  tne  cause 
of  this  music,  we  see  a  player  sitting  by 
the  keyboarc^  and  observe  his  fingers 
rapidly  manipulating  the  keys  in  response 
to  which  we  see  the  hammers  striking  the 
strings  in  rapid  succession.  Of  course  the 
cause  of  this  musical  effect  is  solved,  so  far 
as  concerns  our  immediate  inquiry.  But 
suppose,  instead  of  this,  we  stand  by  the 
same  piano  and  hear  the  same  delightful 
strains  of  music,  but  on  turning  to  look 
for  the  cause  of  such  exquisite  harmony  of 
sounds,  we  behold  nothing  but  the  naked 
piano  I  No  musician  is  visible !  And  to 
our  further  surprise  the  keys  move  in  cor- 
respondence to  the  ringing  notes,  and  the 
hammers  rise  and  fall,  hitting  the  strings 
in  response  to  these  movements  of  the 
keys.  Now  what  conclusion  would  we 
come  to  ?  We  certainly  would  not  decide 
that  this  piano,  constituted  entirely  of  in- 
ert matter — wood,  iron,  steel,  ivorj',  etc — 
played  itself ;  and  that  the  music  was 
nothing  but  a  "  connected  chain  of  very 
complicated  material  phenomena  of  mo- 
tion ....  of  atoms  placed  together  in  a 
most  varied  manner,"  as  Prof.  Haeckel  de- 
scribes life  to  be,  and  hence  that  no  musi- 
cian was  really  necessary.  The  fact  that 
no  musician  was  visible  would  surely  not 
be  sufficient  evidence  to  satisfy  us  (unless 
we  happened  to  be  materialists)  that  a 
player  did  not  exist  Though  we  neces- 
sarily and  logically  recognize  the  great 
mystery  in  the  case  of  such  music  without 
a  musician,  yet  we  certainly  would  not, 
like  mere  children  of  the  Haeckel  and 
Huxley  tvpe,  jiunp  to  >he  conclusion,  that 
this  audible  and  visible  effect  could  by  any 
possibility  take  place  without  an  intelli- 
gent and  personal  cause,  even  though  that 


cause  were  wholly  hidden,  defying  every 
effort  of  our  phybical  senses  or  scientific 
tests  to  find  it  out  We  know  there  must 
be  a  substantial,  intelligent  musician 
somewhere  if  there  is  music,  as  surely  as 
we  know  there  must  be  a  substantial,  vital, 
and  mental  being  within  the  corporeal 
man  as  the  moving  and  directing  player 
upon  the  inert  physical  organs  of  our 
body.  The  mystery  which  such  a  conclu- 
sion involves  is  no  bar  to  the  fact  that 
every  effect  must  have  a  cause.  The  in- 
visibility of  tbe  player  can  have  no  weight 
upon  an  inteUigent  mind  as  against  his  ex- 
istence, so  long  us  the  music  is  heard  and 
tbe  kevs  are  «een  to  move,  and  which  we 
know  can  only  be  the  work  of  a  personal, 
intelligent  musician. 

We  seek  to  unravel  this  mystery,  and  on 
searching  carefully  beneath  the  instini- 
mAnt  we  discover,  passing  up  one  of  tbe 
legs  of  the  piano,  what  appears  to  be  a 
small  rope,  witliin  which,  upon  closer  in- 
spection, we  find  a  large  number  of  small 
insulated  copper  wires.  What  can  this 
chord  of  wires  have  to  do  with  the  hidden 
cause  of  the  grand  concerto  issuing  from 
this  piano  without  a  visible  musician? 
We  search  further.  On  raising  the  key- 
board we  observe  that  the  imder-surface 
of  each  key  is  lined  with  a  thin  plate  of 
soft  iron,  and  beneath  t  ach  key,  carefully 
imbedded  in  the  wood,  w^e  discover  an 
electro-magnet,  its  wires  being  connected 
with  suitable  copper  threads  in  the  insu- 
lated chord.  The  mystery  begins  to  un- 
ravel; but  where  is  the  player  ?  Our  faith 
is  still  unshnken  that  there  can  not  be 
music  without  a  musician,  any  more  than 
there  can  be  a  moving,  thinking,  volim- 
tary  man  or  animal  without  life  and  mind. 
Those  musical  strains  are  the  work  of 
mind,  the  result  of  intelhgent  skill,  the 
embodiment  of  artistic  culture.  The  musi- 
cian must  be  somewhere,  possibly  in  an 
adjoining  room.  In  one  comer  of  this 
piano,  on  lifting  its  lid,  we  discover  a  tele- 
phone,  and  observing  that  its  copper  ' 
threads  pass  down  me  same  insulated 
chord  that  conveys  the  wires  to  the  mag- 
nets, we  take  the  hint  and  venture  the 
usual  call:  "Halloo,  there!"  And  behold! 
the  answer  is  returned  from  Philadelphia ! 
There  sits  the  musician  in  his  private 
studv,  a  hundred  miles  from  New  York, 
playmg  upon  his  grand  piano,  each  key  of 
which  is  connected  with  a  corresponding 
key  of  the  piano  in  New  York  by  one  of 
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the  wires  in  the  insulated  chord.  The  stoij 
is  now  told  and  the  mystery  is  solvedL 
Sure  enough,  the  piano  ^vas  not  without  a 
player,  nor  the  music  without  a  musician  I 
Each  depression  of  a  key  by  the  musician's 
finger  closes  the  electric  current  for  its 
counterpart  and  congener  in  the  other  in- 
strument,  and  though  a  hundred  miles 
away,  the  response  is  almost  instantaneous. 
But^  what  is  more  wonderful  still,  the  artist, 
with  a  receiving  telephone  at  his  ear,  be- 
comes a  combined  dual  musician  and  lis- 
tener;— every  note  is  not  only  reproduced 
"upon  the  distant  piano,  but  is  actually  re- 
t'jmed  to  himself  in  Philadelphia  and  re- 
peated in  synchronous  harmony  with  his 
own  instrument,  and  with  comp^^ond 
delight. 

Let  us  now  try  to  gain  a  little  instruc- 
tion by  taking  advantage  of  the  facts 
brought  to  light  in  this  illustration.  The 
assumption  of  materiaHsm,  that  the  life  or 
Boul  in  man  is  but  as  the  music  to  the 
piano,  and  that  wheu  the  body  dies  the 
life  ceases  to  exist,  as  does  the  music  when 
the  piano  is  destroyed,  is  thus  demon- 
strated to  be  incorrect ;  and  instead  there- 
of, we  prove  that  the  soul  or  hfe  of  man 
is  as  the  musician  to  the  instrument,  while 
the  music  itself  issuing  from  the  sonorous 
qualities  of  the  piano  and  the  skill  of  the 
I>erformer's  fingers,  represents  the  outflow- 
ing thoughts,  affections  and  noble  works 
of  the  soul,  manifested  through  the  living 
corporeal  organism.  And  as  the  musician 
in  the  illustration  could  not  play  upon  the 
keys  of  the  piano  a  hundred  miles  away, 
without  some  actual  and  substantial  con- 
nection between  his  fingers  and  the  in- 
strument, even  though  that  substance  had 
to  be,  as  it  was,  the  invisible,  intangible 
and  incorporeal  current  of  electricity  and 
substantial  rays  of  magnetic  force,  in  like 
manner  the  performer  -vvithin  every  or- 
ganic being  can  only  manipulate  the  inert 
organs  of  the  corporeal  body  by  substan- 
tial contact  through  that  entitative  sub- 
stance, the  life,  soul,  or  mind,  which  I  desig- 
nate the  vital  and  menial  organism,  and 
which  has  been  shown  in  many  ways  in 
'this  chapter  to  be  so  wonderfully  analo- 
Jgous  to  electricity  and  magnetism. 

Our  organism  is  thus  a  musical  instru- 
ment of  a  thousand  strings.  The  intelli- 
gent and  artistic  soul  sitting  at  the  key- 
board in  the  brain  is  the  invisible  musi- 
cian who  plays  upon  the  chords  of  our 
physical  stmeturei  sending  vital  dispatches 


and  intellectual  mandates  to  the  extremi* 
ties  of  our  body,  causing  us  to  raise  a  hand, 
move  a  foot,  or  bend  a  finger.  The  vital 
neiTe-thi'eads  which  convey  this  life-fluiil 
are  the  conducting  wires  which  permeate 
our  physical  system,  and  ramify  it  in  all 
directions,  along  whose  beaten  paths  the 
errand-boys  of  the  will  run  with  messages 
of  love  or  hate,  hope  or  fear,  joy  or  sor- 
row, pleasure  or  pain,  causing  correspond- 
ing actions  in  the  different  organic  parts 
of  the  body,  or  pecuhar  -expressions  in  the 
countenance. 

To  say,  as  do  materialists,  that  this  life- 
current  and  soul-essence  are  nothing  but 
a  very  complicated  motion  of  the  material 
atoms  of  tne  corporeal  body,  is  to  assert 
that  the  electric  current  which  courses 
along  the  wire  is  nothing  but  the  molecu- 
lar tremor  of  the  conductor  itself,  and  that 
the  magnetic  rays  which  seize  and  ma- 
nipulate the  piano  keys  are  nothing  but  the 
molecular  motion  of  the  substance  of  the 
magnet ;  both  of  which  have  been  fully 
shown  in  this  chapter  to  be  incorrect,  as 
the  reader  no  doubt  has  already  become 
convinced.  How  satisfying,  then,  is  the 
view  here  taken,  that  life  and  mind  are 
substantial  entities  as  veritable  as  are 
electricity  and  magnetism.  How  rational 
and  scientific  the  thought^  that  this  real 
life-substance  permeates  every  part  of  the 
physical  body,  giving  motion  not  only  to 
the  molecules,  but  to  the  organs  them-^ 
selves  I  How  consistent  and  ennobling  the 
conception  that  the  soul  thus  animates  and 
enables  its  servants,  the  bioplasts,  to  carry 
nutriment  to  every  fiber  of  the  S}'stem, 
while  it  forms  the  architectural  or  anatom- 
ical guide  and  outline  of  the  physical 
frame-work,  as  an  incorporeal  organibmy  by 
which  these  bioplasmic  artisans  are  en- 
abled to  do  their  work  in  the  formation  of 
new  tissues,  nerves,  veins,  arteries,  even  to 
the  construction  of  the  complete  body  of 
the  embiTO,  or  to  the  reproduction  of  lost 
parts  imder  suitable  conditions,  to  tbe  re- 
pair of  old  and  injured  tissue,  the  healing 
of  wounds,  etc 

"VVTiile  this  view  so  satisfactorily  accounts 
for  all  these  vital  phenomena  (as  will  be 
more  fully  seen  in  a  subsequent  chapter), 
we  observe  with  regret  that  some  of  our 
ablest  opposers  of  materialism  have 
wholly  missed  this  central  truth  in  psycho- 
lo^caJ  physiology,  in  their  attempts  to 
solve  the  problem  of  human  life — namely, 
this  vital  and  mental  organism  within  the 
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physical  Btmctnre,  filling  every  part  of  it 
and  constituting  its  exact.but  invisible  and 
incorporeal  coimterpart     They  speak  of 
the  substantial 'soul  vaguely,  as  a  ''non- 
atomic  "  animating  "  principle,"  just  as  if 
nny  real  substance  could    exist  without 
otoma.    They  dwell  ably  upon  Dr.  Scale's 
bioplasts,  those  living  specks  of  protoplasm 
seen  imder  the  microscope  in  every  cell  or 
fibre  of  organic  tissue,  and  occasionally, 
as  if  of  secondary  importance,  speak  about 
the  force  behind  these  bioplasts,  which 
causes  them  to  act,  imder  tn     indefinite 
name  of  an  '^etherial  enswadiemenf, '    term 
borrowed  from  the  transcendental,  anti- 
materialistic  German  philosophy  oi  Lotze 
and  Ulrici   who  are  opposing   Haeckel- 
ism*    They  correctly  note  the  fact  that 
such  bioplasts  are  always  bus^  at  work  in 
building  up  new  tissue  or  repairing  old, 
and  that  they  can  be  seen  under  a  power-* 
ful  glass,  moving  hither   and  thither  ns 
things  of  life,  picking  up  and  distributing 
atoms  of  nutrition  to  strengthen  muscle, 
tendon,  vein,  nerve,  etc.,  and  then  these 
f^eat  authorities  apparently  conclude  that 
they  have  struck  the  keynote  to  the  solu- 
tion, and  have  reached  the  lowest  or  basic 
stratum  of  life-substance  in  the  human 
organism,  thus  fi-aming  an  impregnable 
breast-work  and  barrier,  as  they  suppose, 
to  the  onslaughts  of  materialism.  How  vain 
is  this  hope  I  Not  a  bioplast  leaves  the  body 
at  death.  These  atoms  of  so-called  life-suV 
fitance  are  but  a  part  of  the  physical  struc- 
ture, and  cease  to  move  at  dissolution,  the 
same  as  do  the  larger  organs  of  the  body, 
and  consequently  have  nothing  more  to  do 
with  the  true  solution  of  our  problem  than 
have  the  veins  and  arteries,  with  their  myr- 
iad blood-corpuscles,  which  also  cease  to 
act  at  death.    Bioplasts,  with  all  the  use- 
ful knowledge  they  have  furnished  us,  as 
to  the  formation  of  organic  tissue,  do  not 
touch  the  question  of  life  itself, — what  it  is, 
how  it  exists,  or  what  becomes  of  it, — and 
no  more  meet  the  objections  urged  by  the 
materialist  than  would  the  analysis  of  the 
outer  cuticle  of  our  flesh.    Hence  every 
argument  employed    in    illustrating   ^e^ 
work  of  the  bioplasts,  as  a  refutatlo^  of 
materialism,  is  so  much  labor  lost    The 
whole  trouble  lies  in  seeking  to  solve  the 
problem  of  life  by  the  microscope  instead  of 
the  magnet.    Not  one  step  toward  the  true 
solution  can  be  made  witnout  first  drawing 
a  distinct  line  of  demarkation  between  the 


corporeal  and  incorporeal  substances  of  No* 
ture, — the  one  tangible,  the  other  xntangiLU 
to  sense,  the  latter  only  recognizable  by 
our  reason  in  analyzing  tiieir  demonstrable 
efifects  upon  known  and  visible  corporeal 
bodies,  as  so  clearly  illustrated  by  uie  ac- 
tion of  the  substantial  but  incorporeal  rays 
of  the  magneL 

Then  what  is  it  that  moves  the  bioplasts^ 
these  smallest  active  atoms  of  a  living 
organism,  causing    them    to    work    like 
so  many  infinitesimal    ants?     I    answer 
it  is  life.  What  forms  the  invisible  pattern 
{ioT  pattern  there  must  be)  around  which 
and  through  which  the  bioplasts  are  guided 
in  their  work  of  constructmg  nerves,  mus- 
cles, bones,  ligaments,  etc.,  and  by  which 
they  are  thus  prevented  from  making  mis* 
takes,  substituting  a  nerve  for  an  artery,  a 
ligament  for  a  muscle,   etc?    I  ans^-er 
again,  it  is  lifCj  which,  could  we  see  it  after 
the  body  dies,  would  stand  out  a  trans- 
parent mxinikin — with  every  outline  of  the 
tlie  human  body  intact — a  perfect  repre- 
sentation of  our  organic  form  in  all  its 
parts,  as  would  a  manikin  of  the  arteries, 
veins  and  nerves,  could  they  alone  be  lifted 
from   the  body  without  disturbing  their 
relative  positions.   Without  the  aid  of  this 
substantial  but    invisible    organism,  the 
working  bioplasts  of  Dr.  Beale  can  no  more 
touch  file  problem  of  life,  than  can  Prof. 
HaeckeFs  material  atoms  ''placed  together 
in  a  most  varied  manner."     Without  this 
view,  every  effort  of  modem  science  and 
philosophy  will  fail  to  satisfy  the  longing, 
craving  wants  of  honest  but  doubting  souls, 
as  to  a  rational  solution  of  what  life  is,  and 
how  it  is  related  to  an  organic  structure,  so 
as  to  be  viewed  S(  ientifically,  philosophic- 
ally, and  religiously,  as  a  substantial  oasis 
for  immortality  and  personal  identity  in 
another  life.     I  have  tried  in  .this  chapter 
to  furnish  such  a  solution  of  man's  duoJ 
organism,   with    such    analogical    proofs 
drawn  from  Nature  and  illustrations  so 
framed  upon  the  principles  of   science, 
philosophy  and  art,  as  may  give  a  reason- 
able ground  of  hope  to  the  candid  inquirer 
that  death  does  not  end  all,  but  that  though 
j  we  die  yet  shall  we  live ; — that  though  the. 
"  outer  man  "  perish,  the  "  inner  man  '*  shall 
surely  survive ;  and  that  though  our  earthly 
house  of  this  tabernacle  shall  be  dissolved, 
we  may  still  hope  for  a  building  of  God: 
an  house  not  made  with  hand%  eternal  m 
the  heavens. 
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In  the  metrical  form  in  "which  a  part  of 
this  work  appeared  in  the  early  editions 
some  obscurity  necessarily  existed  in  the 
manner  of  stating  the  religio-philosophical 
views  of  the  writer,  as  his  aim,  in  many 
instances,  was  to  hint  rather  than  elaborate 
ideas.  Some  expressions  may  thus  have 
lent  coloriug  to  the  fears  of  many  warm 
friends  of  the  book,  as  a  whole,  who 
thought  they  saw  faint  tendencies  toward 
a  disguised  form  of  pantheistic  material- 
ism. A  part  of  the  ground  of  this  fear, 
may  also  nave  arisen  from  a  misconception 
of  his  frank  acceptance  of  certain  broad, 
axiomatic,  and  necessary  truths  of  science 
and  philosophy  which  had  hitherto  carried 
along  with  them,  and  wrapped  up  in  their 
secret  folds,  distinct  pantheistic  and  ma- 
terialistic notions,  but  which  only  needed 
the  proper  philosophical  thrashing  and 
winnowing  to  separate  the  grains  of  golden 
truth  from  the  chaff  of  error.  This  I  have 
tried,  partly,  to  do  in  the  preceding  chap- 
ter, but  wiU  here  try  more  fully  to  eluci- 
date. 

As  an  investigator  of  science  and  philos- 
ophy in  the  interests  of  religion,  and  in 
opposition  to  materialism  in  all  its  phases, 


it  became  necessary  to  meet  and  explain 
certain  self-evident  or  well-authenticated 
facts  and  phenomena  in  Nature,  as  well 
as  to  harmonize  with  rehgioli  certain  axio- 
matic truths  of  philosophy,  claimed  I  y 
materiaHstic  evolutionists  as  utterly  op- 
posed to,  and  irreconcilable  with,  the 
teleological  teachings  of  the  Bible.  It  be- 
came clear  to  me  that  glossing  over  these 
facts  of  science  and  tiniths  of  philosophy, 
or  entirely  ignoring  their  force,  as  had 
been  so  often  done  in  works  claiming  to 
refute  the  views  of  Daiv^rin,  Huxley,  Haeckel 
and  Tyndall,  would  no  longer  answer  the 
purposes  of  rehgion  or  meet  the  rigid 
demands  of  this  age  of  close  and  critical 
thought  Hence,  I  resolved,  as  far  as  lay 
in  my  power,  to  enter  the  very  innermost 
temple  of  philosophical  materiahsm,  and 
grapple  with  the  main  objections  there 
met  with,  even  at  the  risk  of  exposing  my 
own  hypotheses  to  unfavorable  criticism, 
waiting  for  the  future  to  justify  my  comse. 
Among  the  problems  thus  encountered 
were  the  origin  and  nature  of  life  and 
mental  power  in  man  and  the  lower  ani- 
mals, the  origin  of  matter  and  material 
forms,  the  nature  of  God,  the  philosophy 
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of  man's  possible  existence  after  death  and 
the  nature  of  such  existence,  the  true  dif- 
ference between  man  and  beast  and  how 
that  diiference  first  originated,  and  tinallj 
a  philosophical  view  of  the  line  of  demarka- 
tion  between  the  spirit  of  man  that  goeth 
upward  and  the  spirit  of  a  beast  that  goeth 
downward  to  the  earth.  All  these  prob- 
lems with  their  v<  rious  elaborations,  and 
many  more  of  analogous  character,  1  have 
tried  frankly  to  discuss,  not  as  a  theolo- 
gian or  adherent  of  any  creed,  but  purely 
itom  a  scientitic  and  philosophical  point 
of  view.  The  novel  and  partly-elaborated 
solutions  and  hypotheses  which  followed 
have  called  forth  numerous  friendly  letters 
of  inquiry  from  diflferent  parts  of  the  coun- 
try, to  which  I  have  frequently  replied  dur- 
ing the  past  two  years,  and  which,  in  a  few 
instances,  have  led  to  quite  spirited  and 
extended  correspondence,  a  sample  or  two 
of  which  will  be  copied  into  this  chapter, 
that  the  reader  may  have  not  alone  my 
own  ex  parte  arguments,  but  those  also  of 
able  critics,  which  will  be  reproduced  in 
their  own  words,  with  my  replies. 

Upon  the  charge  of  pantheistic  material- 
ism made  by  some  of  these  writers,  I  have 
a  few  words  to  say,  though  it  would  seem 
entirely  superfluous  to  any  one  who  had 
paid  the  slightest  attention  to  the  argu- 
ments, as  a  wljole,  of  the  former  editiona 
If  to  teach  that  we  are  possessed  of  an  in- 
corporeal yet  substantial  s<?ul  within  the 
the  human  form,  aud  which  can  never  die, 
as  conti*adistinguished  from  the  physical 
organism,  be  an  inculcation  of  materialism, 
then  am  I  a  materialist  To  call  Prof. 
Haeckel  a  Christian  theist  would  be  no 
more  absurd  and  false.  Every  argument 
of  this  book  is  directly  the  opposite  of 
materialism,  and  those  who  make  the 
charge  are  either  reckless  or  ignorant  of 
the  use  of  words  as  generally  employed  in 
the  discussion  of  these  subjects.  Because 
I  have  been  disposed  to  view  the  soul  as 
a  real  entity,  and  have  not  been  satisfied 
to  look  upon  our  future  existence  as  a 
vague,  shadowy  mist,  or  ai^thing  less  real 
and  practical  than  the  present  life,  I  am 
regarded  as  teaching  doctrines  material- 
istic in  their  tendency ! 

When  I  first  undertook  the  examination 
and  review  of  evolution  as  taught  in  the 
writings  of  Darwin,  Huxley,  and  Haeckel, 
it  became  evident  at  a  glance  that  the  key 
to  its  overthrow  lay  in  a  single  funda- 
mental biological  and  psychological  fact 


or  law  of  Nature  wLich  had  ber n  ♦otxHy 
overlooked  by  writers  against  the  theory 
as  well  as  for  it,  and  that  this  u\erbight 
was  the  true  cause  of  the  genera:  failure  io 
break  through  and  h-atisfactovily  explain 
the  leading  classes  of  argunieuts  and  facts 
relied  upon  in  support  of  ev'^lution.  This 
fundamental  law  of  Nature,  susceptible  of 
the  clearest  scientific  dnuonstration,  aa 
sho^w-n  in  the  eighth,  jjiuth  and  tenth 
chapters^  is  that  every  F.iilmate  being,  in- 
cluding man,  is  a  dual  organism  or  double 
entity,  the  outer  or  physical  structure  be- 
ing the  visible  and  tangible  half,  while  the 
incorporeal,  though  invisible  and  intagi- 
ble,  constitutes  the  other  half,  the  one  be- 
ing tlie  exact  counterpart  of  the  other.  1 
saw  that  the  moment  this  law  of  duality- — 
this  universal  fact  of  biology — was  recog- 
nized, every  difficulty  encountered  by  Mr. 
Daiwin  in  regard  to  the  inheritance  of 
mental  and  physical  peculiarities  and  the 
development  of  diverse  specific  forms  from 
ovules  exactly  alike  (some  of  which  pro- 
1  lems  were  so  overwhelming  to  this  scien- 
tist that  he  implored  any  explanation  how- 
ever imperfect,  agreeing  in  advance  to  be 
satisfied  with  it)  could  be  instantly  and 
beautifully  solved  and  harmonized  with 
all  other  observed  phenomena.  And  be- 
cause I  was  forced  to  emphasize  and  dwell 
upon  this  pivotal  law  of  organic  life  by 
showing  that  the  vital  and  mental  organ- 
ism, though  invisible  and  intangible,  was 
as  really  substance,  constituted  of  vital  and 
mental  corpuscles,  as  wUs  the  physical 
body  it f elf,  some  of  my  critics  hastily  con- 
cluded that  I  had  reduced  the  soul  to  a 
material  basis  and  given  it  the  character- 
istics of  a  physical  structure. 

Further,  in  attempting  the  solution  of 
the  origin  of  the  material  imivei'se  as  the 
creative  work  of  the  Almighty,  I  was 
forced  to  admit  the  truth  of  the  scientific 
axiom  that  "from  nothing  nothing  comes" 
since  it  was  impossible  successfully  to  at- 
tack materialism  unless  the  self-evideni 
principles  of  science  it  contained  were  first 
frankly  admitted  and  logically  accounted 
for  upon  the  general  basis  of  religious 
philosophy  and  the  existence  of  apei-sonal 
God.  I  was  obliged,  therefore,  to  agree 
with  science  that  the  physical  universe  was 
not,  and  could  not  have  been,  created  out> 
of  nothing  ;  and  as  the  eternity  of  matter, 
in  its  gross  sense  and  form,  could  not 
rationally  be  admitted  by  Christian  the- 
ists,  I  was  lU)  avoidably  driven  to  ihe  view 
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tauen  in  the  preceding  chapter,  and  fully 
sustained  by  the  liev.  Joseph  Ccok  as  there 
quoted,  that  material  forms  are  an  efflu- 
ence of  God  himself,  or  immediately  the 
result  of  a  succession  of  gradual  condensa- 
tions from  the  more  attenuated  conditions 
of  physical  substance — these  from  the  still 
rarer  elements  and  forces  of  substantial 
Nature,  and  these,  finally,  including  the 
vital  and  mental  powers  of  the  organic 
world,  from  the  omnipresent  substantial 
entity  of  the  Deity  himself.  One  of  these 
three  positions  seemed  to  be  unavoidable : 
either  that  God  created  all  things  out  of 
His  own  substantial  nature  as  here  as- 
sumed, or  that  matter  is  eternal,  thus 
making  two  self-existent  and  co-eternal 
substances,  or  else  the  impossible  concep- 
tion of  the  creation  of  all  things  out  of  no- 
thing. I  cholto  the  first  as  the  only  rational 
view,  consistent  alike  with  science  and 
with  all  religious  concep»ions  of  God's 
x^haracter  and  attributes  as  an  omnipresent 
and  personal  Deity.  This  has  been  ob- 
jected to  as  "  ill-disguised  pantheism,"  but 
a  more  unjustifiable  inference  could 
scarcely  be  framed  into  words  ;  and  when 
this  charge  was  made  against  Joseph  Cook 
for  taking  the  same  view  of  the  origin  of 
matter,  he  curtly  replied  that  as  well 
might  we  call  Wendell  Phillips  a  pro-slavery 
demagogue!  And  I  may  add:  as  well 
might  we  call  the  doctrine  of  the  existence 
of  a  personal  God  independent  of,  and 
Bupi  rior  to,  Nature,  as  argued  all  through 
this  book,  pure  atheism  ! 

Pantheism,  as  clearly  defined  and  under- 
stood, teaches  that  Nature  itself  consti- 
tuted of  its  laws  and  forces,  its  organic  and 
inorganic  forms,  is  God,  and  all  the  God 
there  is  in  the  imiverse,  and  no  more  re- 
cognizes a  personal,  intelligent  Deity,  in- 
dependent o^  and  superior  to,  Nature, 
than  does  the  designless  system  of  atheistic 
evolution  as  taught  by  Prof.  Haeckel. 
Then  what  an  absurdity  to  charge  my 
arguments  in  favor  of  an  inteUigent  per- 
sonal God  as  being  but  ill-disguised  pan- 
theism! As  an  illustration  of  this  mis- 
taken charge,  and  to  give  the  reader  the 
benefit  of  a  con-espondence  involving  both 
sides  of  the  question,  I  will  quote  the 
entire  article  which  led  to  it,  from  "  The 
Evangelical  Repositorj,"  edited  by  Rev. 
Dr.  W.  W.  Barr,  Philadelphia,  Piu,  after 
which  we  will  give  the  conclusion  of  the 
correspondence.  The  article,  as  will  be 
obfi^nred,  is  fairly  commendatory  of  the 


book,  with  this  tingle  exception  of  charg- 
ing the  author  wiih  pantheism  and  ma^ 
teriaHsm : 

Messrs.  Hall  &  Co.,  Publishers,  Kou.  284 
Broadway,  N.  Y.,  send  us  "The  Problem  of 
Human  Life,"  embracing  the  **Evolutu;u  of 
Sound"  and  "Evolution  Evolved,"  with  a  Ke-  1 
view  of  the  Six  Great  Modem  Scientists — Dar- 
win, Huxley,  Tjndall,  Haeckel,  Helmheltz.  and 
Mayer. — By  Wilford.  The  part  of  thai*4)ik  en- 
titled "Evolution  Evolved,"  we  noticiil  kst 
month,  and  expressed  a  favorable  opinion  of  it. 
Its  treatment  of  the  doctrines  of  thaLvolution- 
ists  was  apparently  so  original  andi  incontrover- 
tible that  we  were  interested  in  seeing  the  entire 
work  of  the  author.  1  ho  handsome  volume  now 
before  us  contains  this.  It  is  inttliree  distinct 
parts— "Tlie  Problem  of  Hu mam  Life,"  "Iho 
Evolution  of  Sound,"  and  "  Evoluti«ik  Evolved." 
These  are  distinct  monograms,  and. arc  published 
separately.  Yet  they  Uar  a  relation  to  tach 
other.  The  teachings  in  the  first  pave  the  way 
for  the  second  and  third.  A  part  of  each  of  tho 
treatises  is  printed  in  rhythmical  piose,  evic^*  ntly 
a  conceit  of  the  author,  which  he  ought  to  have 
gotten  rid  of  before  publishing.  It  is  his  cT)in- 
ion  that  he  has  thus  expressed  certain  arguments 
more  forcibly  than  ho  could  have  done  in  plain 
prose.  Few,  we  think,  will  agree  with  him  in 
this  opinion.  His  meaning,  however,  wLeihtr 
he  employs  rhythm  or  prose,  is  generally,  if  not 
always  quite  clear.  His  style  is  unusually  vig- 
orous, his  arguments  at  times  overwlielming, 
and  his  power  ^f  sarcasm  seemingly  unlimited. 

In  his  doctrine  relating  to  hum^n  life,  the  au- 
thor assumes  that  life  in  man  and  all  living  crea- 
tures is  a  substantial  entity — a  part  of  an  interior 
and  invisible  organism  consisting  of  real  sub- 
stance, of  which  the  cutwaid  and  corporeal 
structure  is  but  tho  tangible  counterpart.  Con- 
nected with  this,  ho  assumes  that  all  foices  in 
nature,  such  as  gravitation,  msgnetiiiui,  elec- 
tricity, heat  and  even  sound,  are  substantial  cor> 
puscles  emanating  from  their  respective  sources. 
This  assumption*  leads  him  to  taKe  the  position, 
tliat  there  is  really  no  difference,  except  in  degree 
of  density,  let%veen  what  we  call  matter  and 
spirit.  Everj'thing  in  existence  is  sulstance, 
from  platinuuH  the  densest  of  all,  up  through 
the  metals — wood,  water,  gases,  odor— and  the 
incorporeal — heat»  light,  eltctricity,  magnetism, 
sound,  gravitation,,  life,  instinct,  spirit,  and  last 
of  all,  the  Supremo  Spirit,  God  himself.  Of 
course,  with  this  assumption  the  nccessajy  con- 
clusion is,  that  matter  is  eternal,  and  that  crea- 
tion is  nothing  but  the  concentiation.  in  its  vari- 
ous parts  of  the  substanceof  the  Cieator  himself. 
We  OBnnot  but  regard  this,  notwithstanding  the 
author's  disclaimer  or  apology,  as  being  simply 
sublimated  materialism  and  ill -disguised  pan* 
theism. 

With  this  pivotal  proposition  in  relation  to 
substance,  the  author  proceeds,  in  two  lengthy 
chapters,  to  attack  and  refute  the  wave-theory  of 
sound,  and  to  establish  the  corpuscular  theory. 
He  is  guided  in  this,  of  course,  by  his  funda- 
mental position  assumed  in  regard  to  substance. 
Light  he  regards  as  composed  of  incorporeal 
emanations  from  the  body  which  is  its  source. 
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and  tbe  same  is  true  of  sound.  We  confess  tliat 
we  <lo  not  feel  competent  to  decide  as  to  the  cor- 
rectness  of  the  author's  positions  in  this  part  of 
his  argument.  He  is  revolutionary  in  science, 
and,  if  he  be  correct,  much  that  has  passed  in 
the  scientific  world  as  true  must  be  utjterly  dis- 
carded. This  much  may  be  safely  said :  The 
author  has  here  troubled  the  scientists  ;  and  to 
command  and  retain  confidence,  they  must  fairly 
refute  his  arguments,  and  show  that  his  positions 
cannot  be  maintained. 

The  author's  special  object  in  demolishing,  as 
he  confidently  believes  he  has  done, '  the  wave 
theory  of  sound,  is  to  throw,  by  this  means,  dis- 
credit upon  the  conclusions  of  the  scientists,  and 
especially  upon  Mr.  Darwin  [Tyndall],  the  most 
prominent  exponent  in  our  day  of  the  wave-theory 
of  light  and  sound.  If  it  can  be  shown  that  he 
has  made  almost  incredible  blunders  in  these 
matters,  then  his  arguments  and  conclusions  re- 
lating to  evolution  may  well  be  suspected.  This 
leads  the  author  to  what  may  be  called  the  third 
part  of  his  work,  **  Evolution  Evolved."  This 
we  have  already  noticed,  and  need  not  now  fur- 
ther refer  to  it. 

On  the  whole,  this  volume  must  produce 
something  of  a  sensation  in  the  scientific  world. 
A  long  and  elaborate  review  of  it  appears  in  the 
Sdeniifie  Reporter  iot  October.  The  reviewer  is 
disposed  to  regard  the  main  positions  taken  by 
the  author  as  demonstrated.  This  judgment  may 
be  partial,  but  the  scientists  must  show  that  it  is 
not  well-founded.  For  our  own  pirt,  w4th  the 
exception  above  noted,  we  have  gone  over  these 
chapters  with  g^reat  interest.  The  volume  is 
very  handsomely  printed  and  bouncf. 

On  receiving  a  copy  of  the  above  noUce, 
I  wrote  a  fiiendly  note  to  Dr.  Barr  ex- 
plaining briefly  the  difference  between  my, 
views  and  those  of  the  pantheist  and  ma- 
terialist, and  requested  a  reply.  He 
politely  declined  entering  into  a  corres- 
pondence with  a  nam  de  plume,  upon  which 
hint  the  publishers,  at  my  suggestion  and 
under  my  prompting,  commenced  a  cor- 
respondence with  the  Doctor,  the  last  two 
letters  of  which  I  will  now  copy,  and  which 
will  speak  for  themselves  : 

Phtladrlphia,  Pa.,  Dec  2%  1878. 
Messbs.  Hall  &  Co. 

Oentlemen:  A  few  words  in  reply  to 
yours  of  the  23d  inst  seem  to  be  neces- 
sar5\  In  rejference  to  the  Westminster 
Confession  of  Faith,  I  may  say  that  tl)|^ 
is  certainly  a  way  to  aiuend  it,  or  revise  it 
at  any  time,  but  so  far  as  I  know  in  rela- 
tion to  the  matter  referred  to  in  my  for- 
mer letter,  namely,  the  teaching  of  the 
Confession  on  the  subject  of  creation,  there 
is  no  demand  for  a  change  or  amendment. 
It  is  believed  by  Presbyterians,  L  think 
rtlniost  without  exception,  that  God  did  in 
the  beginning  make  all  things  out  of  noth- 


ing. Dr.  Charles  Hodge  may  be  fairty 
taken  as  expressing  the  views  of  Presby- 
terians generally  in  relation  to  this  mat- 
ter. In  his  great  work  on  Theology  he 
strenuously  maintains  the  doctrine  of  the 
Confession,  and  what  is  of  far  more  impor- 
tance proves,  as  I  think  clearly,  that  the 
doctrine  of  the  Confession  is  the  .doctrine 
of  the  Bible.  Believing,  therefore,  that 
the  Bible  teaches  that  God  did  make  all 
things  out  of  nothing,  Presbyterians  are 
not  likely  to  *^  amend"  their  confession  of 
faith  in  this  particular. 

You  ask  me  to  give  you  an  explicit 
declaration  of  scripture  that  God  made 
all  things  out  of  nothing.  I  think  I  did 
this  in  my  former  letter.  To  present  the 
proof  fully  yrould  require  more  time  and 
space  than  I  can  command.  I  must  limit 
myself  to  an  outline.  The  first  verse  in 
Genesis  declares  that  God  did  in  the  be- 
ginning create  the  heavens  and  the  earth. 
Now  it  is  true  that  the  word  rendered  cre- 
ate does  not  always,  nor  does  it  in  itself 
mean,  absolutely,  to  make  something  out 
of  nothing,  but  it  is  the  very  best  word 
afforded  by  any  human  language  anterior 
to  revelation  to  express  the  idea  of  abso- 
lute making.  Kemember,  too,  that  it 
was  in  the  beginning,  in  the  absolute  be- 
ginning, that  €k>d  created  the  heavens  and 
&e  earth.  Afterward  there  was  chaos,  and 
if  the  object  of  the  inspired  writer  had 
been  to  declare  that  God  did  make  all 
things  out  of  nothing,  he  could  not  have 
employed  language  that  would  have  better 
expressed  that  idea.  Then  Christ  speaks 
of  the  glory  which  he  "had  ^ith  the 
Father  before  the  world  utis  "—existed. 
"  Before  thou  hadst  formed  the  earth  and 
the  world,  from  everlasting  to  everlasting 
thou  art  God."  How  could  this  be  said 
if  the  matter  of  the  world  was  everlasting  ? 
Besides  the  scriptures  attribute  the  exis- 
tence of  things  purely  to  the  "  vrill,'* "  wordy" 
**  breath  "  of  G<>d,  and  never  even  indirectly 
imply  the  presence  of  any  other  element 
or  condition  of  thfltr  being  such  as  pre- 
existing matter,  "  By  faith  we  understand 
that  the  worlds  were  framed  by  the  word 
of  God,  so  that  things  which  are  seen  were 
not  made  of  things  which  do  appear" — See 
Heb.  xi.  3.,  Psalm  33.  G;  148.  6.  Your 
mistake  and  that  of  "Wilford**  in  relation 
to  this  matter  arises  out  of  your  confusion 
of  mind  in  relation  to  substance,  or  sub- 
stantive being.  You  seem  to  teach  that  if 
we  admit  the  substantive  being  of  God« 
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that  then  all  difficulty  is  remoYed  in  rela- 
tion to  his  imparting  his  substance  to  the 
things  which  we  see,  and  which  are  prop- 
erly called  material  In  other  words  yon 
identify  substance  with  material  You 
certainly  ought  to  know  that  the  term 
substance  is  applied  to  existences  whether 
they  are  spiritual  or  material.  But  there 
may  be  a  wide  difference  between  what 
is  substance  and  what  is  material  Christ's 
person  is  divine,  but  that  divine  person 
exists  in  two  natures,  the  nature  of  God 
which  is  substance  and  spiritual,  and 
the  nature  of  man  which  is  also  sub- 
stance, but  is  material.  To  say  that  the 
substance  is  in  both  cases  identical,  the 
one  only  more  refined  or  sublimated 
tuan  the  other,  is  to  ignore  the  essen- 
tial difference  between  spirit  and  matter. 
Tuis  is  exactly  what  "  Wilford  "  does,  as 
we  understand  him  in  his  book,  and  this 
is  exactly  wherein  lies  his  materialism,  or 
else  his  p-mtheism.  Christ  has  a  human 
nature  as  truly  as  you  have.  If  that  hu- 
man nature  is  of  the  same  substance  with 
God  himself,  you  are  essentially  the  same 
ia  substance  with  God,  you  are  a  pait  of 
God,  and  so  may  be  worshiped. 

Your  saying  that  God  breathed  life  into 
man  is  true,  but  did  he  by  so  doing 
breathe  a  part  of  his  own  substance  into 
man?  He  made  man  in  his  image  and 
likeness,  but  this  does  not  say  that  he 
made  him  of  his  substance. 

You  say  that  a  drop  from  the  ocean  is 
not  the  ocean.  True,  but  it  is  of  the  same 
substance  as  the  ocean.  Is  the  material 
universe  the  same  in  substance  as  God  ? 

You  say  that  air  has  been  condensed  in- 
to water.  So  it  has,  but  is  not  t  hat  a  change 
inybrm,  not  in  subslafice  f  As  I  under- 
stand "  Wilford's  "  teaching,  tbe  imiverse 
is  simply  a  change  of  the  substance  of 
God  himself  in  form,  not  any  change  in 
'  essenca  How  that  can  be  different  from 
pantheism  I  cannot  possibly  conceive. 

I  would  be  as  anxious  as  you  or  '*  Wil- 
ford  "  to  meet  tbe  objections  of  the  scien- 
tista  But  to  do  this  by  running  into 
greater  error,  and  by  going  in  the  face  of 
the  belief  and  teachings  of  orthodox 
Christendom  is  certainly  not  gain^  but  un- 
speakable I0S& 

I  must  insist  upon  it  that  the  scientists 
who  would  ''scout  the  idea  that  God 
made  all  things  out  of  nothing,''  are  only 
the  scientists  that  scout  the  Bible,  the 
atonement  made  by  Christ  and  every  dis- 


tinctive doctrine  of  our  holy  religion. 
"  Wilford  "  need  not  be  anxious  to  concili- 
ate these  men.  They  will,  as  soon  as  it 
suits  them,  scout  him,  professing  to  teach 
Christianity  and  at  the  same  time  teach- 
ing pantheism.  Glad  would  they  be  if 
the  Christian  Church  would  ndopt  "  Wil- 
ford's"  views.  Their  victory  would  be 
about  complete. 

But  I  must  stop  this.  It  is  gratifying 
to  know  that  you  are  going  to  inquire  ii:- 
to  this  matter.  I  am  certain  that  if  you 
go  to  the  prominent  theologians  in  this 
country,  and  take  their  advice,  your 
second  edition  will  be  revised. 

Yours  very  truly, 

W.  W.  Barr. 


New  York,  Dec  30th. 
Dear  Dr.  Barr: — 

We  are  glad  to  receive  your  carefully 
written  letter  of  the  25th  inst,  and  we  feel 
sure  that  this  friendly  correspondence  can 
not  do  either  you  or  us  anything  but  good. 
We  are  pleased  also  that  you  have  taken 
the  time  and  trouble  to  point  out  defi- 
nitely your  reasons  for  believing  in  tbo 
general  principle  involved  in  that  article 
of  the  Westminster  Confession  of  Faith, 
namely,  the  Creation  of  all  things  out  of 
nothing.  Will  you  pardon  us  if  wo  still 
are  not  fully  satisfied,  and  suggest  a  few 
reasons  for  our  doubts  ?  We  intend,  how- 
ever, that  these  letters  shall  not  prejudice 
a  careful  investigation  of  the  entire  ques- 
tion in  the  future. 

Firtit,  as  to  matter  and  substance.  You 
say  there  may  be  a  wide  difference  be- 
tween what  is  substance  and  what  is  mate- 
rial Certainly  this  is  true;  but  not  nec- 
essarily involvinof  a  contradiction  of  tbo 
idea  taught  by  Wilford,  that  gross  matter 
and  substance  of  the  most  attenuated  na- 
ture, imperceptibly  blend  into  each  other, 
so  that  we  cannot  tell  where  one  ends  and 
the  other  begins, — from  platinum,  up 
through  iron,  water,  air,  hydrogen  gas, 
odor,  electricity,  light,  heat,  sound,  life, 
mind,  spirit,  to  the  fountain  of  all  Hfe  and 
mind,  God  himself,  the  embodiment  of  all 
substance,  and  from  whom,  and  of  whou ,' 
all  forms  in  nature,  whether  visible  or  in- 
visible, exist  There  is  as  much  difference, 
surely,  between  platinum  and  odor,  both 
corporeal  substances,  as  between  odor  aixl 
magnetic  currents,  or  between  electricity 
nnd  life  substance,  or  between  life  and 
spirit 
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There  is  a  regular  gradation  of  6ub- 
Btance,  from  the  lowest  gross  material,  up 
to  the  most  refined  spiritual  essence  of 
God  himself,  or  the  highest  qualities  of 
the  Divine  nature,  Webster  defines  sub- 
stance and  matter,  that  of  which  anything 
is  made,  though  matter  generally  relat(^ 
to  the  corporeal  substances  of  physical 
forms.  God*s  nature  can  easily  be  con- 
ceived of,  as  composed  of  more  than  one 
grade  of  substance,  from  the  highest  spirit 
essence  to  the  elemental  essence  of  which 
all  material  forms  are  constituted,  just  as 
man  possesses  a  body  and  a  soul,  and  just 
as  the  Saviour  possessed  a  Divine  and  nu- 
man  nature. 

You  say  if  the  forms  of  nature  were 
created  out  of  a  portion  of  God's  subst^pi- 
tial  being  we  would  be  worshiping  God  in 
worshiping  a  stone.  Kot  at  all,  any 
more  than  in  admiiing  or  revering  a  great 
man  we  would  necessarily  be  admiring 
and  revering  the  substance  of  which  his 
feet  and  hands  were  constituted  I  Even  our 
mental  organism  has  grades  of  substance 
from  the  highest  spiritual  qualities  to  the 
lowest  animal  passions  and  instincts.  So 
may  the  Omnipresent  God  possess,  for 
ought  we  know,  a  dual  organism  or  nature, 
the  higher  elements  of  His  being,  or  His 
wisdom  and  goodness,  being  that  which  is 
worshiped.  You  catch  our  idea,  though 
we  cannot  clearly  express  it  in  appropriate 
words. 

Secondly,  the  creation  of  the  heavens 
and  earth  described  in  the  first  of  Genesis, 
you  think,  is  expressed  in  the  strongest 
language  in  reach  of  the  inspired  writer  to 
convey  the  idea  of  making  the  world  out 
of  nothing.  This  implies  that  the  framers 
of  the  Westminster  Confession  had  more 
power  than  Moses  in  selecting  words. 
Now  the  word  nothing  and  the  phrase  not 
anything  occur  all  through  the  Bible,  and 
surely  could  have  been  selected,  or  the  orig- 
inal from  which  they  are  translated,  had 
the  inspired  writers  wished  to  convey  such 
an  idea  as  that  in  the  W^estminster  Con- 
fession. In  the  first  chapter  of  John  it 
was  easy:  "  All  things  were  made  by  him, 
and  without  him  was  not  anything  made 
that  was  made."  It  would  have  been  just 
as  easy  for  Moses  to  have  said: — "In  the 
beginning  God  created  "  of  not  anything  or 
nothing,  "the  heavens  and  the  earth."  No: 
instead  of  this  the  same  words  and  forms 
of  language  are  used  in  speaking  of  the 
creation  of  the  heavens  and  the  earth,  as 


are  subsequently  used  in  speaking  of  the 
creation  ot  Adam  and  Eve,  while  we  know 
that  they  were  not  made  out  of  nothing, 
but  the  foimer  out  of  dust,  and  the  latter 
out  of  a  rib.  This,  then,  defines  the  mean- 
ing of  the  word  aeaiton,  or  crecde,  or  makCi 
as  applied  to  the  work  of  God,  and  proves 
that  it  means  the  employment  of  pre-exist- 
ing substance. 

xou  quote  Heb.  11,  8:  "By  faith  we  un- 
derstand that  the  worlds  were  framed  by 
the  word  of  God,  so  that  things  which  are 
seen  were  not  made  out  of  things  which  do 
appear."  To  cur  mind  this  clearly  implies 
that  they  were  made  of  things  which  do  not 
appear.  If  I  say  this  chair  was  not  made 
of  oak,  I  imply  that  it  was  made  of  some 
other  kind  of  wood.  I  surely  do  not  wish 
to  convey  the  idea  that  it  was  made  out  of 
nothing.  The  apostles  frequently  speak  of 
things  visible  and  things  invunlle^  The 
worlds,  then,  were  framed  of  things  invisi^ 
ble,  or  things  which  do  not  appear.  "  He 
knows  our  frame  that  it  is  duist."  The  very 
word  '"framed,"  in  Hebrews,  proves  that 
the  worlds  were  made  of  pre-^usting  sub- 
stance of  some  kind.  No  man  frames  a 
house  or  anything  else  out  of  nothing. 
The  fact  that  Christ  was  with  the  Father 
before  the  world  was,  no  more  proves  thai 
the  world  was  made  out  of  nothing,  thau 
His  being  with  the  Father  before  man  was, 
proves  that  man  was  made  out  of  nothing. 
We  hope  this  is  clear.  "Before  thou 
hadst  formed  the  earth  and  the  world, 
from  everlasting  to  everlasting,  thou  art 
God."  You  ask  how  could  this  be  said  if 
the  matter  of  the  world  was  everlasting. 
We  have  not  supposed  that  matter,  in  its 
gross  form,  existed  from  eternity,  but  the 
elements  of  which  gro^s  matter  was  crea- 
ted, could  have  existed  co-eternal  with 
God,  and  as  already  explained,  as  the  ex- 
terior nature  of  God  Himself.  To  deny 
God  a  dual  being,  as  Christ  really  pos- 
sessed, would  seem  to  Hmit  Him. 

We  take  it  that  God's  6?  eaih,  as  when  He 
breathed  into  Adam  the  Ireath  of  Hfe,  is 
fi<>urative,  and  simply  signifies  His  uvrd  of 
which  Adam's  Hfe  was  constituted,  when 
he  became  a  living  souL  Hence,  this  fig- 
urative brealh,  or  the  twrd,  by  which,  and 
of  which,  all  things  were  made,  was  really 
a  part  of  God  Himself. 

You  made  no  i  eply  to  \he  strong  point 
of  our  two  previous  letters  which  is  here 
again  made  peiiinent:  "The  word  was 
made  flesh."    It  is  distinctly  stated  that  the 
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wofrd^  as  here  iiserl,  and  in  this  exact  con- 
nection, "  MMW  Qody'  and  yet  it  was  "  made 
jiesh."    This  seems  positive  proof  that  a 
part  of  God's  substsmce  or  word  became 


because  they  have  been  always  taught  just 
such  thin^,  as  a  part  of  the  Scriptures, 
which  conflict  with  their  reason,  and  sup- 
posing these  things  to  be  according  to  tiie 


the  flesh  of  Christ's  body,  which  you  state  i  true  interpretation  of  the  Bible,  tbey  are 
in  your  present  letter  to  be  as  physical  and  '  thereby  led  to  scout  the  Bible  itsslf,  as 
material  as  any  man's  body.  Unless  this  I  absurd  and  unworthy  of  behef.  These 
text  is  met,  "  aud  we  see  no  way  to  meet  |  scientists  are  no  worse  than  they  were  in 
it,"  it  follows  that  God  could  just  as  well  Paul's  day,  when  they  laughed  at  the  idea 
condense  a  part  of  his  word  or  substance  |  of  the  resurrection.  Paul  did  not  abandon 
into  a  world  as  into  a  human  body,  and  I  them,  but,  appealing  to  their  reason,  tried 
hence,  Wiiford  is  clearly  correct  in  assum-  .  to  ^ave  them  from  their  error,  by  asking  . 
ing  that  God  may  have  created  the  rmi-  I  "  why  should  it  be  taught  a  thing  incredible 
verse  out  of  the  exterior  substance  of  His  i  with  you  that  God  should  raise  the  dead?" 
own  beinjT.*  i  So  Wiiford  reasons  with  mocking  scientists 

Wiiford,  it  is  evident,  could  not  see  how  i  by  trying  to  convince  them  that  the  crea- 
it  was  possible  to  meet  atheistical  scien-  '  tion  of  the  universe  by  an  intelligent  and 
tists  and  show  the  reasonableness  of  crea-  ;  all-wise  God,  was  not**  a  thinjf  incredibly," 
tion  only  on  the  basis  here  explained.  It  |  but  one  every  way  in  accordance  with 
is  true,  as  you  say,  that  the  scientists  who  ,'  reason. 

scout  the  idea  of  God's  creating  all  things  I  Science  claims  to  have  demonstrated 
out  of  nothing,  are  only  the  scientists  who  |  that  no  substance  can  be  annihilated,  or, 
scout  the  Bible.  But  they  scout  the  Bible  j  in  other  words,  changed  from  mmething 
I  into  nothing.    We  presume  you  almitthis. 

*As  an  evidence  that  tliese  views  are  not  a  |  It  is  not  the  annihilation  of  wood,  or  one 
dangerous  form  of  pantheistical  heresy  tending  ;  particle  of  it,  to  bum  it  up,  but  simply 
towai^  materialism  we  find  the  same  sentiments    ^^^   change   of  its   substance   into  other 

precisely,    pubhshed    approvmglv   m  the  July     *  -S-  t,\  •     i.'c     •         j.- 

naml>er  (1879)  of  t\xe  Reformed  Presbi/terian  \  l^^f-  Hence,  these  scientific  investiga- 
OiiarUrly  Review,  Philadelphia,  Pa.,  formerly  tors  logically  argue,  that  as  something  can- 
Mereergburg  Revievo,  from  the  pen  of  **  A  Pres-  not  be  changed  into  nothing,  so  nothing 
byter  of  the  Diocese  of  Ohio."  whom  we  have  could  not  have  been  converted  into  some- 
a^rtained  to  be  the  Rev  A.  R.  Kieffer  of  ^^  ^^  ^he  work  of  creation.  Wiiford, 
Warren,  Ohio,   in  a  masterly   paper  on    *'The  ^  ,.         .,  •  -»    ^\ 

Kingdom  of  God,"  a  single  paragraph  of  which  I  accepting  these  axioms,  proceeded  to  an- 
we  here  copy  :—  ,  swcr  the  scientists  and  meet  their  atheism, 

"Oar  earth  was  not  made  out  of  nothing.  The  i  which  he  never  eould  have  done,  as  we  re- 
Bible  no  where  says  so.  ♦  *  ♦    Let  a  spiritual  ' ^---^  -~  "*•' -* ^-^^ —  i..  ji--  i 

standpoint  be  occupied  in  studying  the   Bible, 


marked  in  the  previous  letter,  had  he  been 
confined  to  the  Westminster  Confession  of 


things.     St.  Paul  declares  tiiat 

are  seen  were 

pear;  "  that  i 

visible  things,  the  real  though  invisible  substances 

of  the  spirit-world,  which  proceeded  from  God 

as  t/ie  first  cause,  by  numberless  spiritual  inter- 


and  it  will  not  appear  antagonistic  to  human  -j-,  ... 

reason  or  science.      Thus  it   teaches  that  the  -»^aitn. 

world  was  not  made  out  of  nothing,  any  more        These  reflections  are  offered,  not  in  the 

than  it  was  made  out  of  preexisting  material  spirit  of  controversy,  but  for  the  sake  of 

.i,-,«n^     fi*  Paul  declares  tiiat  -  the  things  that  ;  truth,  and  we   sincerely  hope  that  good 

)  not  made  of  things  which  do  an-  ;  x  xu  •  j  ° 

pear;  "  that  is  to  say,  they  were  made  out  of  in-    ™*3^  ^^^®  ^^  ^«  correspondence. 
—  Yours  Fraternally, 

Hall  &  Co. 

3.  -        ,.,.,.  ,     .  It  appears  that  Dr.  Barr  did  not  object 

mediates,  which  were,  in  their  turn,  the  instru-  ^  the  substantial  view  of  lifp  mind  snul 
mental  causes  of  mnteHtd  creations  as  their  ef-  i  ^  T^  SUDStanuai  view  01  me,  mina,  soul 
feHs.  Each  xi^Me,  material  form  must  bethe  effect '  *^^*  ^^^^  maintamed  throughout  this  work, 
of  its  invisible  spiritual  cause.  The  spirit  world,  and  took  no  exceptions  to  the  hypothesis 
with  its  mineral,  vegetable,  and  animal  king- 1  of  an  internal  vital  and  mental  organ- 
doms.  is  materialized-As  embodied  in  the  min-  !  ism  within  every  animate  beinff  as  con- 
eral.  vegetable,  and  animal  kingdoms  of  the  ma-  ^;+,,4.;««  xu^  ^^^l*  *^,«v.  ««^  ^  i-v  r  ai. 
terial  ^Id.     And  as  there  is  In  unbroken  de-    s^^^^^mg  the  exact  form  and  outline  of  the 

velopment  downward  on  the  spiritual  side,  so'  Physical  structure,  and  as  the  true  entity  by 
there  appears  on  tlie  visible  side  an  unbroken  i  which  its  specific  corporeal  form  is  origin- 
development  upward.    Thus  do  we  see  the  spiri- !  ally  developed  from  the  ovule  and  main- 

tual  and  material  universe  to  be  one ;  and  the  tained  intact  through  all  the  organic 
only  way  to  understand  the  material  is  to  look    ^u  ^     -       j         x  x*  t  ^•£         r^  ^ 

firet  and  chiefly  at  the  spiritual  side  where  we  ,  ^^^^'^^^s  and  mutations  of  lifa  He  even 
find  the  causes  which  appear  as  effects  on  this  !  Qi^otes  appro ^lu^iy  this  view  of  life  and 
side.*'  I  mind,  notwithstanding  the  hypothesis  had 
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never  before  been  mooted  as  a  strictly 
scientific  one  by  which  to  explain  the 
physiological  mysteries  of  procreation, 
growth,  inheritance,  transmission  of  pa- 
rental likeness,  and  the  wonders  of  rital 
and  mental  phenomena  generally.  I  may 
regard  this  indorsement  of  the  funda- 
mental and  pivotal  law  upon  which  the 
entire  book  is  based,  and  by  a  theological 
authority  so  eminent,  as  one  of  the  pleas- 
antest  episodes  in  my  struggles  with  evo- 
lution and  rcaterialism. 

But  this  great  underlying  principle  of 
organic  duahty,  this  universal  but  hitherto 
imrecognizedlaw  of  biological  science,  was 
not  destined  to  ride  into  popular  favor  on 
flowery  beds  of  ease,  as  many  friends  of 
the  book  had  predicted,  but  was  doomed 
rather  to  meet  with  sharp  opposition  and 
somewhat  severe  criticism  at  the  hands  of 
another  clergyman,  the  Hev.  Dr.  Sheldrake 
of  Winchester,  Tennessee,  who  suggests 
various  difficulties,  wise  and  otherwise,  all 
of  which,  with  my  answers,  will  be  found 
in  the  following  four  letters  which  began 
and  ended  our  correspondence.  I  copy 
these  criticisms  and  the  replies  as  the  best 
possible  means  of  stating  and  answering 
the  objections  raised,  many  of  which 
might  possibly  have  occurred  to  the 
reader: — 

Winchester,  Tennessee, 
July  3d,  1879. 

Dear  Sir ;—  Having  read  your  book  with 
deep  interest,  1  write  to  ask  as  to  your 
willingness  to  meet  the  difficulties  that 
suggest  themselves  to  the  mind  when 
reading  your  book.  I  would  say  that 
your  exposition  of  Tyndall*s  Lectures  on 
Sound  (which  I  had  the  privilege  of  hear- 
ing at  the  Koyal  Museum  of  Mines),  is 
simply  crushing,  and  as  to  the  "  wave- 
theor}',"  I  have  no  doubts. 

As  an  exponent  of  the  gospel,  I  should 
like  to  receive  your  hypothesis  of  an  in- 
corporeal entity,  but  see  some  grave  diffi- 
culties in  the  way. 

First :  Is  there  not  danger  that  your  the- 
ory will  result  in  the  very  worst  form  of 
miterialism. 

Those  [materialists]  that  I  have  met 
hold  that  wiU,  reason,  sensation,  etc.,  are 
properties  of  matter  very  highly  refined. 
With  a  very  little  modification  in  their 
definition  of  matter,  your  arguments  would 
sustain  them. 

Second :  After  some  years  of  close  study, 
I  am  fully  satisfied  that  the  word  of  God 


presents  man  as  a  triune  being, ''  spirit, 
soul,  and  body."— 1  Thess.  v.  23. 

Soul  and  spirit  are  separate  and  dis- 
tinct in  God's  word,  one  the  seat  of  the 
appetites  and  affections,  the  other  of  the 
reason  or  judgmeut, — animals  possess- 
ing souls,  but  not  spirits.  I  think  this 
can  be  plainly  shown  from  God's  word, 
the  soul  being  the  connecting  link  b(  tween 
the  spirit  and  the  body.  If  inertia  is  a 
property  of  matter,  it  must  be  in  all  its 
forms,  however  attenuated.  But  your 
theory  seems  to  me  to  be  open  to  the  ob- 
jection that  it  makes  "  attenuated  matter" 
to  acquire  new  properties,  if,  as  your  work 
seems  to  teach,  this  incorporeal  entity  is 
such  attenuated  matter.  Intelligence, 
freedom,  moral  sensibilities,  are  not  prop- 
erties of  matter,  but  spirit;  and  cau 
never  be  acquired  by  matter,  however  at- 
tenuated. 

I  could  accept  the  theory  of  an  incor- 
poreal organism,  provided  that  the  exis- 
tence of  spirit  is  still  allowed,  and  such 
organism  De  regarded  as  the  connecting 
link  between;  then  my  difficulties  would 
be  met. 

Third :  Without  going  into  detail  as  to 
spirit,  I  have  another  difficalty.  Yt)u  use 
the  reproduction  of  the  leg  of  the  sala- 
mander, and  of  supemvimerary  fingers,  to- 
gether with  the  consciousness  of  the  pres- 
ence of  the  leg,  after  it  has  been  cut  ofi^ 
as  arguments. 

1.  If  the  reproduction  of  the  supernu- 
merary finger  is  due  to  the  presence  of  this 
organism,  why  are  not  ordinary'  fingers 
reproduced  in  the  same  way  ? 

2.  If  the  consciousness  that  some  have 
of  the  presence  of  the  leg  after  it  is  cut 
off  is  due  to  this  organism,  why  do  not  all 
have  it?  and  why  does  it  not  exist  al- 
ways ? 

3.  If  this  consciousness  is  owing  to  this 
orgcmism,  then  it  must  be  the  scat  of  sen- 
sation; if  'SO,  how  comes  it  that  when  a 
man  is  partly  paralyzed,  sensation  is  ^one 
from  one-h^  the  body  ?  Is  the  organism 
partly  destroyed  ? 

4.  If  you  reply  that  it  is  owing  to  the 
connection  between  this  organism  and 
part  of  the  body  being  broken,  then  how 
comes  it  that  the  organism  can  be  con- 
scious of  the  presence  of  the  ]o.fr  after  its 
connection  with  the  leg  is  broken? 

Fourth:  According  to  Maudsley  and 
others,  insanity  is  due  to  physical  causes. 
How  would  you  harmonize  your  theory 
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With  tbe  accepted  theories  of  insanity,  and 
if  you  reject  them,  how  would  you  account 
on  your  theory  for  insanity  ? 

Fifth :  Makiug  God  also  such  an  organ- 
ism, seems  to  open  the  door  for  the  strong- 
est pantheism,  and  your  appUcatiou  of  this 
to  the  souls  of  animals,  wouM  be  open  to 
the  objection  that  it  would  make  many 
incarnations  of  the  Deity,  and  also  that 
the  essence  of  substance  that  would  thus 
be  God,  could  lose  its  perfection  when 
thus  separated,  and  made  the  inner  organ- 
ism of  an  animaL 

It  would  be  open  to  a  still  greater  ob- 
jection. Your  theory  of  inkerilance  re- 
quires that  in  the  animal  the  soul  should 
be  propagated  as  well  as  the  body,  and  if 
this  organism  is  a  part  of  the  organism  of 
God,  to  be  reabsorbed  at  death,  then  God 
can  in  small  measure  become  imperfect, 
and  this  imperfect  organism  be  re-ab- 
sorbed by  the  Divine  again.  Along  this 
line  of  thought  a  host  of  difficulties  spring 
up. 

Believing  with  Paul  in  the  wisdom  of 
«  Proving  all  things,  and  holding  fast  that 
which  is  good ;"  havii^  a  desire  that  your 
theory  should  be  estabHshed  if  true,  or 
more  fully  developed  if  defective  ;  having 
these  difficulties,  and  knowing  no  other 
way,  I  have  taken  the  liberty  6f  writing  to 
you  direct.  Possibly  to  you,  having 
thought  out  so  thoroughly  your  theory, 
these  objections  may  seem  tiivial*  but  you 
must  remember  that,  to  those  of  us  who 
have  only,  as  it  were,  just  been  led  into  this 
region  by  means  of  your  book,  it  is  other- 
wise. 

Whether  all  it  contains  be  established 
or  not,  your  book  will  do  great  good,  and 
I  can  thank  GkKi  for  it 

With  much  respect, 

Yours  in  Christ, 

G.  H.  Sheldiuke. 


New  York,  July  9th,  1879, 
234  Broadway. 
Rev.  Mr.  Sheldrake. — 

Dear  Sir :  Your  kind  letter  came  duly  to 
hand,  and  though  I  am  receiving  scores  of 
letters  making  somewhat  similar  inquiries, 
io  most  of  which  I  have  no  time  to  reply, 
I  will  make  yours  also  an  exception,  as  the 
plausibility  of  your  difficulties  is  such  as 
to  require  an  auswer. 

Still,  there  is  not  the  least  difficulty  to 
my  mind  in  any  of  the  objections  you 
name,  if  we  can  first  arrive  at  a  correct 


comprehension  of  the  principles  of  sci' 
ence  and  truths  of  philosophy  involved. 
In  the  first  place,  there  is  either  an  invisi- 
ble, incorporeal  organism,  as  the  vital  and 
mental  principle  which  we  call  soul  and 
spirity  or  else  tbe  luind,  Hfe,  soul,*  and 
spirit,  are  but  the  insiibstiiniial  effects  of 
the  interaction  of  the  molecules  of  tte 
brain,  nerves,- etc.,  as  Haeckel  and  other 
materifiUsts  teach.  In  the  eighth  and 
ninth  chapters  of  the  "  Problem,"  I  have 
given  positive  scientific  proofs  of  the  ex- 
istence of  8uch  an  incorporeal  entity  cor- 
responding to  the  physical  stiucture  in  all 
its  parts.  In  some  parts  of  the  work  I 
may  bavo  inadvertently  spoken  of  such  in- 
tangible organism  as  constituted  of  highly 
attenuated  "mater,"  when  I  should  have 
said  siAbstance,  since  "  matter  **  is  usually 
applicable  to  corporeal  substn^ices,  such  as 
possess  the  properties  of  inertia,  <angi- 
biUty,  etc.,  and  of  which  it  is  truly  taid 
that  they  cannot  move  themselves,  and  no 
two  of  uiem  can  occupy  the  same  space  at 
the  same  time.  But  incorporeal  sub- 
stances^ such  as  light,  heat,  magnetism, 
electricity,  sound,  gravitation,  life,  mind, 
instinct,  spirit,  etc.,  do  not  possess  the 
distinctive  properties  of  gross  matter  at 
all,  are  not  subject  to  its  laws,  since  many 
of  them  can  not  only  move  themselves  and 
other  bodies,  but  can  occupy  not  only  the 
same  place  at  one  iLstant  of  time,  but  can 
occupy  the  densest  of  material  bodies — 
platinum,  glass,  water,  etc.,  without  the 
displacement  of  tbeir  particles  in  the 
slightest  degrea  I  need  not  enlarge  upon 
this,  as  you  no  doubt  admit  that  the  soul 
is  substantial,  or  else  it  is  absolutely  no- 
things and  all  talk  abo^t  the  immortality 
of  the  soul  is  nonsense. 

If,  then,  the  soul  is  substantial,  there  is 
no  conception  of  its  existence  (separate 
from  the  oody)  but  as  an  incorporeal  or- 
ganism, having  entity  of  being  and  iden- 
tity  of  person.  If  it  is  not  this,  it  is  no- 
thing. As  an  incorporeal  organism,  it  is 
easily  comprehended.  For  example:  As 
the  physical  organism  has  its  finer  and 
coarser  materials,  such  as  brain,  nerves, 
muscles,  blood,  bones,  cuticle,  nails,  hair, 
etc.,  so  the  incorporeal  but  substantial 
organism,  which  will  live  after  separatiom  • 
from  the  body,  must,  by  the  laws  of  anah- 
ogyi  be  of  different  grades  of  fineness — 
having  qualities  of  constituents  corres- 
ponding to  those  of  the  corporeal  struo*- 
ture.    It  is  easy,  then,  to  conceive  of  tha^ 
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finer  part  of  this  inner  organism, — ^this  in- 
corporeal braiuy — as  what  we  call  sjjwt^,  in 
contradiction  to  the  mere  life  or  instinct 
So  it  is  with  God.  He  i^  an  intelligent, 
powerful,  acting,  speaking  being.  Christ 
was  the  express  image  of  His  person.  He 
was  seen  by  Mosea  His  word  is  himsell 
He  is  substantial,  because  His  mord  be- 
came Jle^h  and  dwelt  among  us.  If  this 
word  could  become  flesh,  it  could  become 
loood,  or  rock,  or  iron,  as  welL  Hence,  I 
assume  that,  instead  of  God's  making  all 
thin<js  out  of  nothing,  as  the  Westminster 
Confession  of  Faith  teaches.  He  condensed 
th^m  out  of  His  own  all-pervading  sub- 
stance— His  icord — the  same  as  His  word 
was  changed  into  corporeal, ^es/i.  This  is 
not  materialism  or  pantheism,  but  reason, 
science,  and  common  sense,  since  all  sci- 
ence and  reason  teach  us  that  something 
canilot  be  made  out  of  nothing  any  more 
than  something  can  be  annihilated  or 
tm-ned  into  nothing,  which  reason  and 
philosophy  assure  us  is  impossible.  Hence, 
as  gross  matter,  even  in  its  finest  conceiv- 
able atoms,  was  created,  and  consequently 
could  not  have  been  eternal,  there  is  no 
other  conclusion  possible  save  the  one  here 
assumed,  that  he  spake  all  material  objects 
into  existence — made  them  of  His  word, 
just  as  he  condensed  the  '^Jlesh  "  of  Christ 
from  the  word  <  f  His  power.  Then,  hav- 
ing this  basis,  it  is  no  more  difficult  to  con- 
ceive of*  God's  be  ng  or  personality  con- 
sisting of  different  grades  of  substance 
than  to  conceive  of  Christ's  personal  en- 
tity, condensed  out  of  the  word  of  God, 
consisting  of  flesh,  blood,  bone,  nerve, 
brain,  life,  pjission,  appetite,  spirit,  etc. 
It  is,  therefore,  easily  imderstood  that 
physical  organisms  were  condensed  and 
framed  out  of  that  portion  of  God's  omni- 
present substance  suited  to  such  material 
existences;  their  vital  parts  out  of  a  higher 
or  finer  grade  of  God's  substantial  natiure, 
while  the  mental  faculties  and  powei  s,  in- 
clu din j»  that  highest  of  all  the  substances 
constituting  man's  dual  organism— ypinY— 
were  but  drops  out  of  the  higher  qualities 
of  God's  intellt  ctual  or  spiritual  essence. 
In  this  way  man,  receiving  his  higher 
spiritual  substance  as  an  atom  of  God's 
Divine  intelligence  and  higher  spirit- 
essence,  was  made  in  the  "  image  of  God." 
Your  objection,  therefore,  that  this  view 
smacks  of  materialism  and  pantheism,  has 
no  foundation  in  fact.  All  Nature  is  but 
an  atom,  so  to  speak,  of  God's  substantial 


being,  while  He  still  exists  over  and  above 
Nature,  and  independent  of  this  diop  of 
His  entitati\.3  being — out  of  which  the 
universe  has  been  framed.  Pantheism 
teaches  that  Nature  is  God  red  all  there 
is  of  God.  My  theory  teacLes  tLat  the 
material  universe  is  but  a  Eunall  fraction 
of  God's  entity,  and  no  more  constitutes 
God  Himself  than  the  new-born  infant  con- 
stitutes tlje  mother  herself,  because  its  or- 
ganism came  from  a  part  of  her  own.  I 
sympathize  with  any  man  who  cannot  dis- 
tinguish between  this  sublime  conception 
of  the  origin  of  Nature  and  organic  be- 
ings, and  the  godless  theory  of  pantheism. 

Neither  does  my  view  involve  material- 
ism, which  teaches  that  life,  soul,  spirit,  is 
nothing  but  a  mode  of  moleculai-  motion 
— a  changing  of  position  of  the  brain  and 
nerve  pai  tides — and  hence  is  insubstantial, 
having  no  entitative  character  or  existence 
separate  from  material  orgi.nism&  Surely 
I  need  not  spend  time  to  point  out  the 
difference  between  this  purely  physical 
and  materiahstic  conception  of  man,  and 
the  beautiful  hypothesis  forming  the  basis 
of  my  entire  volume,  namely,  that  vrithin 
every  living  creature  there  exists  a  vital 
and  mental  organism — the  counterpart  of 
the  physical  structure — the  source  of  all 
vital  and  physiological  phenomena,  origin- 
ally contnbuted  by  the  Creative  "Will  as 
atoms  out  of  H.s  own  beirg,  and  which 
must,  at  the  dissolution  of  organic  life, 
retiun  to  the  vital  and  mental  fountain 
whence  they  emanated,  theie  to  mingle  by 
reabsorption  into  the  original  source,  or, 
as  in  the  case  of  those  lives  which  have  re- 
ceived the  spiritual  impress  of  God's 
image,  live  forever  with  the  self-conscious 
ego  inherited  through  their  higher  organic 
nature. 

This  temporary  relation  between  these 
two  organisms,  or  while  they  co-exist  as  in 
the  body,  causes  an  interdependence  of  one 
upon  the  other.  The  physical  is  under  the 
control  of  the  incorporeal,  and  vice  versa,  to  a 
large  extent  While  thus  interblended, 
any  serious  derangement  of  the  bodily 
functions  disturbs  the  harmonious  opera- 
tions of  the  vital  and  mental  faculties.  In 
case  of  insanity  the  physical  brain  be- 
comes diseased,  and  the  incorporeal  brain, 
which  has  its  seat  in 'the  corresponding 
part  of  the  physical  structure,  loses  its  bal- 
ance from  sympathy;  and  though  the  vital 
functions  of  tbis  inner  man  may  retain 
their  full  vigor,  or  even  an  increase  of 


Correspondence — CJiargcs  of  Materialising  Etc.        57 


ei^ergy,  tlie  mental  part  of  the  inner  or- 
ganisoi  has  temporaiilj  lost  its  footing  in 
the  physical  organ  where  it  has  been  ac- 
customed to  reign  supreme. 

So  the  physical  nerves  of  sensation  can 
only  cause  feeling  by  means  of  the  incor- 
poreal vital  nerves  within  those  physical 
threads.  The  relations  of  the  two  are  thus 
interde))endent,  the  same  as  just  described 
with  reference  to  the  brain.  If  the  whole 
nervous  system  of  one  side  of  the  body  be- 
comes inoperative  in  consequence  of  the 
ganghouic  centre  becoming  diseased,  the 
vital  and  iu  corporeal  nerve-system,  out  of 
sympathy  with  tlie  physical,  ceases  to  act 
If  the  disease  were  not  in  the  brain,  and  if 
the  ganglionic  throne  of  the  nerve-system 
were  not  disturbed,  but  if,  instead,  the 
physical  thread  of  sensation  should  be 
severed  below  this  centr^*,  as  when  a  hmb 
is  amputated,  then  the  effect  is  different 
Though  the  absence  of  a  portion  of  Ihe 
physical  nerve  may  weaken  and  disturb 
the  operation  of  the  vital  nerve  above,  it 
does  not  wholly  paralyze  its  operation  so 
long  as  its  upper  portion  and  seat  within 
the  brain  remain  in  a  healthy  condition. 
In  time,  however,  this  isolated  portion  of 
the  vital  nerve  of  au  amputated  limb  will 
contract  itself  within  the  stump  of  the 
physical  structm'e,  and  cease  to  recogniza 
the  lost  limb,  on  the  principles  of  vital 
adaptation  to  changed  physicid  conditions, 
which,  imdoubtedly,  we  do  not  and  may 
never  fully  understand.  If  you  will 
read  my  work  attentively,  that  por- 
tion particularly  where  the  amputation 
of  the  salamander's  leg  and  supernumer- 
ary digits  is  discussed,  you  will  see 
the  reason  why  all  fingers,  when  amputated, 
are  not  reproduced,  namely:  the  want  of 
vital  densHy  in  the  part  removed.  The  in- 
fant may  and  does  possess  that  vital  den- 
sity, as  instances  of  regrowth  have  been 
often  demonstrated;  but  as  age  advances 
and  the  corporeal  structure  increases  in 
size,  the  vital  organism  expands  and  be- 
comes more  attenuated  till  it  has  not 
the  sohdity,  so  to  speak,  or  in  strictness, 
density  ofmbdance,  to  support  the  physical 
particles  as  they  essay  to  cUmb  into  posi- 
tion for  the  regrowth  of  an  amputated  or- 
gan, though  it  still  possesses  svfecient  or- 
ganic density  to  restore  flesh  for  the  healiug 
of  wounds,  even  in  old  age.  I  submit  these 
explanatory  suggest  ious,  written  hastily,  in 
hopes  that  with  tl»e  aid  of  your  own  men- 
tal effort  to  solve  the  problems  raised,  you 


may  assist  me  and  everything  may  become 
clear.  I  do  not  pretend  that  every  shade 
of  difficulty  which  may  suggest  itself  to  an 
inquiriug  mind,  can  be  clearly  iind  satis- 
factorily answered.  This  is  not  absolutely 
necessary  to  uselul  scientific  knowledge,  or 
we  could  never  come  to  a  settled  conviction 
on  any  subject,  as  there  are  inexpHcable  mys- 
teries involvt  d  in  eveiy^  aspect  of  rehgion, 
science,  or  philosophy.  I  have  recorded  in 
Ihe  "  Problem  "  abundance  of  proofs  show- 
ing that  no  solution  ct.n  be  given  of  the 
phenomena  of  growth,  reproduction  of  lost 
parts,  transmission  of  characters  and  dis- 
eases, healing  of  wounds,  or  the  inberit- 
ance  of  ancestral  pecuharitit  s  and  resem- 
blances, without  tne  scientific  recognition 
of  this  vital  and  mental  organism  within 
the  physical  structure.  I  again  refer  ycu 
to  those  scientific  demonstrations  in  the 
eighth  and  ninth  chapters.  If  this  be  so, 
it  is  yom*  place,  it  is  every  reader  s  place, 
as  weU  as  mine,  to  answer  the  objections 
you  have  raised,  and  not,  in  efff  ct,  array 
apparent  difficulties  against  stubborn  facts, 
and  then  leave  the  facts  as  if  they  had  been 
annihilated  and  the  difficulties  established. 
I  have  had  a  score  of  correspondents  who 
have  raist  d  the  objection  of  panthcum  and 
viaienali^m,  without  giving  a  thought  to 
the  ti'ue  signification  of  those  woms,  all 
because  I  have  undertaken  to  prove  scien- 
tifically that  the  vital  and  mt  ntal  nature  of 
man  is  a  substantial  entity,  that  can  be 
happy  or  miserable,  and  because  I  have 
framed  a  scientific  hypothesis,  explaining 
how  the  soul  can  exist  forever  as  a  con- 
scious, personal  ego  or  selfhood.  I  am 
charged  with  pantheism  because  I  point 
out  a  scientific  busis  for  the  origin  of  Hfe 
and  mind,  as  well  as  of  corporeal  bodies, 
without  flying  into  the  face  of  axiomatic 
scientific  truths — without  even  assuming 
the  eternity  of  matter,  or  the  position  of 
the  false  theology  of  the  day  which  teaches 
that  all  things  were  made  out  of  nothing, 
and  thus  invite  the  sneering  ridicule  of 
every  scientific  or  thoughtful  mind.  After 
showing,  as  I  have  done,  that  hfe,  in  eveiy 
organic  being,  must  be  substantial,  I  am 
charged  with  detracting  from  God's  pi  r- 
fection,  because  I  assume  that  this  entita- 
tive  vitality  was  originally  a  pait  of  God  s 
vital  fountain,  and  in  the  case  of  lower 
organisms  would  again  return  to  it  and  be 
reabsorbed  into  it,  instead  of  assuming, 
as  I  would  otherwise  have  bet  n  obliged  to 
do,  the  scientific  absurdity  that  this  vital 
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and  mental  substance  in  lower  animals  is 
utterly  annihilated  at  death;  or  else  that 
brutes  will  be  indiTidually  immortal,  and 
will  thus  be  placed  on  an  equality  with 
man  in  the  future  life. 

Yours  very  truly, 

WiLPORD. 


Wdjchester,  Tennessee, 
July  25,  1879. 

Deab  Sm:  Tours  of  tlie  9tli  inst  came 
duly  to  hand.  Possibly  I  did  not  make  my- 
self fully  understood,  and  in  seeking  ftreui/i/, 
sacrificed  clearness.  I  wish  therefore  to 
define  my  position,  and  then  the  bearing 
of  ray  difficulties  will  be  fully  perceived. 

First. — All  who  are  not  materialists, 
agree  in  teaching  that  the  soul  is  an  "  im- 
material substance;"  in  fact,  that  is  the 
definition  of  soul  as  given  by  Webster,  and 
others.  None  of  my  objections  therefore 
apply  to  this. 

Second, — That  this  substance,  sonl  or 
spirit,  pervades  the  whole  body  conform- 
ing to  its  shape  is  not  anew  idea.  Sweden- 
borg  brings  it  out  clearly  in  his  **  Heaven 
and  Hell"  A  Grerman  writer,  I  forget  his 
name,  Ulrici  I  think  it  is,  advances  tlic 
idea  of  a  spiritual  body,  which  is  the  samo 
thing  with  the  exception  of  the  word  body 
for  isouL 

To  my  mind  there  has  been  an  objection 
to  this  theory  of  the  spiritual  *' body" 
drawn  from  its  bearing  on  the  resurrec- 
tion, and  the  question  of  materialism. 

Yet  it  sets  forth  what  I  beheve,  if  the 
word  soul  be  substituted  for  **  spiritual 
body."  Then 'beyond  this  I  also  believe  in 
another  entity  distinct  from  either  soul  or 
body,  which  the  word  of  God  calls  spirit; 
the  soul  being  the  connecting  link  be- 
tween this  higher  entity  and  the  body. 
1  Thess.  V.  23,  nnd  Heb.  iv.  12,  teach  the 
separate  character  of  soul  and  spirit  .  As 
to  the  distinction  between  them,  the  soul 
is  the  seat  of  the  affections  and  appetites. 

It  loves, — 1  Sam.  xviii.  1.  Cant  L  7,  etc. 

It  hates, — 2,  Sam.  v.  8,  etc 

It  pities, — Ez.  xxiv.  21^  etc 

It  is  the  seat  of  the  appetites, — Sam.  i 
11,  Luko  xii.  19,  etc 

The    derived  meanings    grow    out    of 
this;  hence,  "appetite,"  "pleasure,**  and 
"desire"  are  used  to  translate  the  He- 
brew of  soul. 

The  spirit  is  the  seat  of  the  intelligence 
and  judgment — 1  Cor.  ii.  11,  etc.  Hence 
it  is  translated  (the  Heb.)  "  mind  '*  in  Ez. 


xi  5,  and  other  places.  This  distinction 
runs  through  the  whole  Bible;  hence,  ''it 
is  sown  a  natural  [i  e.  a  soul  led]  body,  it 
is  raised  a  spiritual  [i.  e.  a  spiiit  ledj 
body.*'  Spirit  and  matter  having  such 
opposite  properties,  they  cannot,  so  it 
seems  to  me,  act  together  without  some 
connecting  link;  this  I  find  in  the  soul,  an 
entity  which  touches  matter  on  the  one 
side,  and  spirit  on  the  other.  Thus  man 
is  tri-unity,  a  trinity. 

Third, — We  now  come  to  what  I  con- 
ceive iohe  ihe  position  of  jour  book,  viz, 
that  the  soul  is  an  "  tmorporeal  organism  " 
(the  question  of  heat,  hght,  sound,  etc, 
not  being  considered  here).  New  an  oi- 
ganism  is  that  which  has  oi  ganic  structure. 
If  I  understand  your  book  aiight,  it  is  not 
upon  the  existence  of  an  incorpoieal  sub- 
stance, but  of  an  organism,  that  its  argu- 
ments depend. 

To  illustrate:  Physical  peculiarities  are 
inherited.  This  you  explain  by  yoyr  by- 
))otbesi8  of  an  oiganum.  Thus  the  soul 
(or  organism)  is  received  from  iLe  parents, 
a  part  of  whose  souls  is  impaitid  to  the 
child.  It  is  against  this  theory,  of  the  soul 
as  an  organism,  not  as  a  substantial  tntity, 
that  my  objections  are  urged. 

Your  theory  requires  that  the  soul  like 
Jthe  body  should  be  a  s  lucture  built  of 
atoms  or  iiiolecules,  because  how  other- 
wise could  it  be  divided  so  as  to  be  im- 
parted to  the  child.  It  could  be  only  a 
small  portiou  of  the  soul  of  the  lather 
that  could  be  impaited  to  the  child,  and 
allowing  that  cne-half  of  this  is  impailed 
to  the  grandchild,  and  so  on,  your  ligures 
as  against  the  physical  <  ause  of  "  rever- 
sions,*' "rudimentary  stiuctures,**  etc, 
would  apply  with  equal  force  against  your 
own  theory,  with  this  advaptage  only  on 
your  side,  that  you  take  the  question  into 
the  regions  of  t.  e  unknown  aud  invisible. 

The  portion  of  this  orj.anitm  impaited 
by  the  parent,  n^ust,  eq\:ally  with  the 
physical  germ,  be  dtvek^d,  assuming. the 
various  forms  cf  the  embryo,  and  that,  tteo, 
before  the  material  ( hange,  as  that  ^on  your 
theory)  is  the  re^ult  cf  the  change  ol  this 
or^>anism  increasing  in  size,  as.  well  as 
developing  in  shope. 

How  is  this  development  effectied  ?  Tour 
theory  of  "  vital  density,**  answers  by  ea^- 
pa)i8ion.  But  expansion  is  caused  by  the 
particles  composing  any  body  being  re- 
moved I.!"*^"  '^'-.d  further  from  each 
other. 
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There  can  be  no  expansion  in  any  sub- 
stance not  composed  of  atoms;  at  least  no 
such  can  be  conceived  of  by  ua  Given, 
however,  the  idea  of  an  atomic  or  molec- 
ular structure,  as  characterizing  your  or- 
ganism, and  reasoning  from  analogy  (to 
which  also  we  are  impelled  by  the  facts), 
and  your  theory  of  "vital  density"  can- 
not be  maintained.  We  know  that  physical 
development  is  the  result  of  the  division 
and  sub-division  of  the  cells,  and  this  can 
not  go  on,  only  as  a  stream  of  nutrient 
matter  enters  the  cell-wall,  and  comes  in 
contact  with  the  living  matter  or  bioplasm 
within.  Analogy  requires  that  a  similar 
process  take  place  in  reference  to  the  soul, 
if  your  theory  is  true.  Then  the  objec- 
tions urged  by  you  against  the  physical 
theory  by  which  the  phenomena  mentioned 
are  accoimted  for,  apply  with  equal  force 
to  your  own.  "Vital  density**  does  not 
meet  the  difficulty,  as  I  will  try  and  show. 

You  say,  "  as  tne  incorporeal  structiure 
increases  in  size,  the  vital  organism  ex- 
pands, and  becomes  more  attenuated,  till 
it  has  not  the  solidity,  so  to  speak,  or  in 
strictness,  density  of  substance."  Then,  a 
inau  in  years  imparts  a  portion  (and  a 
very  small  portion  at  that)  of  his  attenu- 
ated organism,  to  his  child.  If  it  gains  size 
by  expansion,  this  small  portion  of  at- 
tenuated soul  mast  with  each  generation 
become  more  attenuated,  and  it  will  not 
be  long  before  the  race  is  without  soul. 
More, — in  three  generations,  the  lack  of 
"  density  of  substance,"  would  be  the  de- 
struction of  the  race,  as  the  body 
built  upon  such  a  frame-work  could 
not  hold  together.  There  must  therefore 
be  nourishment,  an  addition  of  new  ma- 
terial or  substance,  to  the  organism  to 
perpetuate  the  race.  But  once  admit 
nourishment  as  a  fact  in  the  growth  and 
development  of  this  organism,  and  "  vital 
density  "  loses  its  force,  as  accounting  for 
the  facts.  All  analogy  would  require  that 
we  should  regard  the  nourishment  of  the 
"  organism  "  as  being  similar  to  that  of 
the  body.  Nay,  more,  as  the  condition  of 
growth  in  the  body  is  that  the  cells  manu- 
factured should  be  in  excess  of  those  de- 
stroyed, so  we  ought  to  expect  (on  account 
ol  interdependence)  that  something  anal- 
ogous should  occur  in  this  organism. 
But  given  that  the  soul  is  an  organism 
made  up  of  atoms  or  molecules,  and  given 
the  fact  of  nourishment,  then,  followed 
out  logically,  the  objections  used  by  you 


to  the  physical  theory,  apply  to  your  own. 
More,  the  unity  of  consciousness,  and  its 
testimony  as  to  identity,  remain  imex- 
plained. 

I  think  your  exposition  of  the  text  that 
"  the  word  was  made  flesh,"  is  open  to 
grave  objection.  You  give  to  the  words 
the  sense  that  the  word  was  made  into  flesh, 
which  is  not  a  Bible  idea.  John  says  the 
Word  was  unth  God,  the  Word  loas  God. 
Word  here  does  not  mean  speech,  for  we 
cannot  say  of  words  that  they  are  God. 

It  is  of  the  Logos,  a  person  so  called,  that 
John  is  speaking,  a  very  inteUigent  idea, 
when  we  remember  that  the  Jews  beUeved 
in  the  Logos  as  a  person.  In  the  Chal- 
dee  paraphrases  of  Jonathan  and  Oukelos, 
in  the  writings  of  Philo  and  others,  it  is  so 
used. 

In  1  Kings,  xix.  9-11,  the  Word  of  God  is 
spoken  of  as  a  person  appearing  to  Elijah. 
John's  words  are  therefore  equivalent  to 
teaching  that  God  became  incarnate  as  a 
man,  which  is  the  testimony  of  other 
Scripturea  Your  exegesis  is  in  conflict 
with  the  testimony  of  other  Scriptures; 
for  instance,^  "  of  whom  [we  the  JewsJ  as 
concerning  the  flesh,  Christ  came.''  His 
hmnan  body  was  received  by  natural  de- 
scent from  Abraham;  hence  the  promises 
to  the  seed.  But  in  that  body  "  all  the 
fullness  of  the  Godhead  dwelt" 

In  saying  that  there  was  danger  of  your 
book  leading  to  materialism,  I  did  not 
mean  to  charge  you  with  it  Yet  our 
arguments  sometimes  lead  in  a  direction 
we  did  not  intend,  when  followed  out  logi- 
cally. Your  using  the  tenn  "attenuated 
matter  "  was  plainly  materialism;  not  ex- 
treme materiaUsm  in  its  gross  infidel  form, 
but  still  materialism  in  that  it  made  spiiit 
matter.  And  the  objection  I  urged  that 
matter  could  not  acquire  new  properties 
by  being  attenuated,  was  clearly  to  the 
point.  In  your  reply  you  withdraw  the 
expression,  "attenuated  matter,"  which 
largely  removes  the  objection  that  it  tends 
to  materiaUsm.  Still  3'our  reply  is  open 
to  the  same  objections  urged  in  my  let- 
ter. If  matter  cannot  by  attenuation  ac- 
quire new  properties,  how  can  spirit  by 
condensation,  wliich  is  simply  reversing  the 
process.  And  if  material  bodies  are  sim- 
ply condensations  of  God's  spiritual  sulv 
stance,  then  re-absorption  must  be  by 
attenuation,  so  that  while  withdrawing  the 
words,  you  retain  the  thing  itself. 

As  to  pantheism,  I  certainly  did  not 
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confoun'l  your  theory  with  the  godless  the- 
ory  of  Pantheism.  But  there  are  different 
schools  of  Pantheists,  and  all  I  meant  to 
convey  was  tbat  your  theory  tended  in  that 
direction.  And  in  so  far  as  you  make  the 
universe  a  part  of  God,  this  is  true.  Of 
course  there  is  a  wide  difference  between 
this  and  the  grosser  forms  of  Pantheism,  or 
possibly  what  you  might  call  Pantheism 
proper,  although  the  term  is  now  used 
with  more  extended  application. 

To  my  mind  the  idea  that  an  immaterial 
substance  can  be  transformed  into  a  ma- 
terial body,  is  as  unscientific  and  irrational 
as  that  something  was  created  out  of 
nothing.  We  have  no  scientific  evidence 
of  such  transformation,  and  it  is  as  incon- 
ceivable as  the  one  you  assail, — hence  rests 
on  a  frailer  foundation,  as  the  so-called 
"false  theology"  has  at  least  this  plea, 
that  the  Hebrew  word  for  create,  expresses 
the  idea  of  bringing  something  out  of 
nothing.  Your  position  that  it  was  by  a 
oondensation  of  God's  substance,  logically 
implies  that  that  substance  is  material; 
and  further,  the  act  of  condensing  implies 
a  condenser,  and  that  the  condenser  and 
the  thing  condensed  are  one  and  the  same, 
is  inconceivable.  Just  as  well  might  we  say 
that  the  Creator  and  the  thing  created  are 
identical  In  the  name  of  science  I  must 
protest  againts  such  unscientific  statemen  is. 
If  the  universe  is  a  part  of  God,  it  would 
be  conceivable  that  in  the  formation  of 
many  worlds,  God's  substance  would  be 
condensed  away,  and  God  as  God  cense 
to  be. 

Your  statement  that  this  was  done 
(condensing  worlds  out  of  His  own  sub- 
stance) "just  as  He  condensed  the  flesh 
of  Christ  from  the  word  of  His  power,"  is 
not  to  the  point,  as  Christ  was  "  bom  of 
a  woman."  The  only  difference  between 
His  birth  and  ours  being,  in  the  manner 
of  generation.  And  when  we  remember 
"  that  throughout  the  whole  series  of  liv- 
ing beings,  we  have  agamo  genesis,  or  not 
sexual  generation,"  we  need  no  such 
extraordinary  theory  to  account  for  His 
birth. 

I  have  written  thus  fully,  because  I  be- 
lieve that  your  work  is  a  valuable  one, 
marking  an  era  in  the  history  of  science, 
and  because,  having  invited  criticism,  it 
seems  to  me  you  have  erred  by  attempting 
to  define  what  lies  beyond  the  reach  of 
one's  senses,  beyond,  therefore,  the  limits 
of  tlio  conceivable.     I  think  the  idea  of  an 


organism  open  to  this  objection,  while  the 
essential  arguments  prove  the  existence  of 
an  incorporeal  substance. 

Rev.   G.   Mitchell  will  forward   you  a 
book,  containing  the  history  of  interesting 
phenomena,  to  me  inexplicable. 
With  much  respect, 
Yours, 

G.  H.  Sheldraxe. 


New  Yokk,  August  4tb,  1879, 
284  Broadway. 
Rev.  Mr.  Sheldrakk — 

Dear  Sir:  I  am  in  receipt  of  your  letter  of  the 
25tli  ult.,  in  reply  to  mine.  1  cannot  kelp  feeling 
a  degree  of  disappointment  in  reading  this  letter, 
as  it  fails  to  sustain  the  spirit  of  candor  which  I 
thought  I  saw  so  clearly  evinced  in  your  first  let- 
ter, particularly  in  view  of  your  remark  **  Asan 
exponent  of  the  gospel,  In^wvld  like  to  receive  yovr 
hypothesis  of  an  incorporial  t nitty,  but  see  some 
grave  difficulties  in  the  way."  1  tried  to  answer 
those  difficulties,  and  called  upon  you  to  aid  me 
in  my  attempt,  since  you  wished  the  hypothesis 
to  be  sustained,  if  possible.  Instead  of  doing  this, 
you  reply  with  other  difficulties,  many  of  them 
positively  trivial,  and  some  of  them  amounting 
to  mere  quibbles,  and,  I  might  add,  misrepresen- 
tations 01  my  views,  rather  than  valid  objections. 
I  regret  to  feel  obliged  to  say  this,  but  will  try 
to  convince  you  that  it  does  not  do  injustice  to 
the  literal  reading  of  your  letter,  when  carefully 
examined. 

For  example,  you  say  **  We  now  come  to  what 
I  conceive  to  be  the  position  of  your  book, 
namely,  that  the  soul  is  an  incorporeal  organism. 
Now,  an  organism  is  that  which  has  organic 
structure.  If  I  understand  your  book  aright,  it 
is  not  upon  the  existence  of  an  incorporeal  sub- 
stance, but  of  an  organism  that  its  arguments  de- 
pend.'* You  then  proceed  actually  to  ridicule 
this  idea  that  the  soul  is  an  **  incorporeal  organ- 
ism," by  supposing  it  to  be  received  from  the 
parents,  '*  a  pari  of  uhose  souh  is  impartid  to  the 
child."  You  further  add:  **  It  could  be  only  a 
small  part  of  the  soul  of  the  father  that  could  be 
imparted  to  the  child,  and  allowing  that  one-half 
of  this  is  imparted  to  the  grand-child,  and  so  on, 
your  figures,  as  against  the  physical  cause  of  re- 
versions, rudimentary  organs,  etc.,  would  apply 
with  equal  force  against  your  own  theorj-,"  etc. 

Now,  this  apparently  forcible  criticism  is  a 
complete  misapprehension  of  my  views,  and 
applies,  to  all  intents,  against  your  own  position 
whatever  that  may  finally  turn  out  to  be.  You 
admit  that  the  child  has  a  soul, obtained  from  some 
source — that  even  *'  animals  possess  souls," — 
and,  **  that  the  soul  is  an  incorporeal  sfiLstanee.*' 
You  even  go  further.  In  your  first  letter  you 
say  :  '*  I  could  accept  the  theory  of  an  incorporeal 
organism,  if  the  existence  of  spirit  is  still  al- 
lowed." Yet,  after  I  had  fully  '*  alloued**  of 
spirit  in  my  reply,  all  that  you  required,  you  pro- 
ceed to  ridicule  your  own  conditionally  accepted 
theory  of  an  "  incorporeal  organism,"  raising 
difficulties  in  regard  to  its  transmission  from  the 
parents  by  taking  away  a  part  of  their  attenu- 
ated souls,  till  finally  you  8up]x>se  it  to  run  out 


Correspondence — Charges  of  Materialism^  Etc.        6i 


in  the  coarse  of  descent  and  become  extinct,  on 
my  Tiew,  like  Darwin's  **  gemmules  **  in  his 
theory  of  **  pangenesis/'  or  his  hypothesis  of  cor- 
poreal reTersions,  never  thinking  that  it  must 
ran  oat  on  year  own  view  jast  the  same.  And 
yet  you  do  not  reflect  that  there  is  no  parallel 
between  Darwin's  physical  theory  of  reversions 
and  my  theory  of  an  incorporeal  organism,  the 
one  bi^ed  upon  a  purely  physical  substance, 
liable,  as  all  science  teaches,  to  constant  muta- 
tion, displacement  and  substitution,  while  the 
other  is  based  upon  a  purely  **  incorporeal  sub- 
stance," as  you  still  admit  the  soul  to  be,  consti- 
tuting an  interior  or  *'  incorporeal  organism,"  as 
I  claim,  and  which  your  first  letter  clearly  con- 
ceded after  I  should  allow  of  the  *'  existence  of 
spirit."  Yet  the  opportunity  seemed  so  favor- 
able th^t  you  could  not  resist  the  temptation  of 
positively  making  fun  at  the  expense  of  your  own 
accepted  theory,  all  of  which  1  will  fully  meet  at 
the  close  of  this  letter,  though  I  will  remark 
here:  Suppose  I  allow  of  the  ** existence  of 
spirit,"  which  I  do,  and  suppose  you  **  accept  the 
theory  of  an  incorporeal  organism,"  which  you 
say  you  could  do  *'  if  the  existence  of  spirit  is 
still  allowed."  then  pray  tell  me  how  you  would, 
in  such  event,  meet  your  own  criticism  about  the 
father  transmitting  a  part  of  his  attenuated  soul 
to  the  child,  half  of  which  would  go  to  the  grand- 
child, and  finally  in  a  few  generations  run  out, 
leaving  children  to  be  bom  without  souls?  If 
you  accept  an  **  incorporeal  organism,"  which  you 
positively  have  done,  as  above,  then  how  do  you 
account,  according  to  your  own  objection,  for  the 
expansion  of  this  organism  in  the  infant  to  keep 
pace  with  the  growing  man  ?  This  is  no  child's 
play.  You  are  as  much  bound  to  explain  these 
difficulties  as  I  am  on  your  own  conditionally  ac- 
cepted **  theory  of  an  incor]>oreal  organism." 
But  if  you  are  sincere  in  raising  your  objections, 
you  cannot  of  course  be  expect^  to  answer  them. 
It  will,  therefore,  devolve  upon  me,  which  I  will 
try  fully  to  do  in  this  letter. 

Y'ou  say.  **  It  is  against  the  theory  of  the  soul 
as  an  organism^  not  as  a  substantial  entity,  that 
my  objections  are  urged."  But  in  your  first  letter 
you  say  that  this  " entity"  is  the  very  thin^  you 
would  like  to  accept  but  for  the  **  grave  difficul- 
ties in  the  way."  Now,  there  seem  to  be  no 
"  difBculties  in  the  way  "  of  this  **  entity."  It  is 
only  the  '*  incorporeal  organism"  against  which 
Tonr  *'  objections  are  urged,"  while  in  your  first 
letter  you  were  perfectly  willing  to  accept  this 
*•  organism  "  if  I  would  still  allow  of  **  the  exist- 
ence of  spirit." 

Let  me  now  try  to  analvze  your  Ifttest  position 
in  regard  to  this  impossible  '*  incorporeal  organ- 
ism "  against  which  your  "  objections  are  urged." 
thoup^h  you  fully  admit  it  since  I  have  allowed 
of  the  existence"  of  spirit.  In  the  first  place, 
as  the  soul  is  to  be  immortal,  and  is  to  exist  after 
death  in  a  conscious  condition,  but  not  as  an 
*'  organism,"  then  pray  tell  nie  how  such  a  •'  sub- 
stantial  entity  "  can  be  conscious,  think,  love,  feel, 
see,  hear,  sing,  etc.,  in  that  disembodied  con- 
dition, without  possessing  either  brain,  Tuart, 
nerves,  senses,  eyes,  ears,  tongue,  mouth,  etc? 
As  you  admit  the  soul,  when  separate  from  the 
body,  to  be  a  substantial  and  conscious  **  entity," 
and  most  admit  it  unless  the  ' '  immortality  of  the 


soul "  is  a  hollow  sliam,  then  it  is  your  bounden 
duty  to  tell  how  a  soul  is  to  sing  without  a  mouth, 
think  without  a  brain,  see  without  eyes,  or  feel 
and  love  without  Juart,  nerves,  and  other  or- 
gans of  sensation?  Your  ideal  human  souls, 
though  you  admit  them  to  be  "substantial  en- 
tities "  are  absolutely  organless,  since  you  object 
to  the  '*  incorporeal  organism,"  and  hence  they 
must  see  without  eyes,  hear  without  ears,  and 
think  without  brains.  This  is  an  anomalous  con- 
dition of  afiEairs  in  the  spirit  world.  Christ  re- 
ferred to  certain  persons  who  had  ears  but  heard 
not,  and  eyes  but  saw  not,  but  your  kind  of  souls 
is  the  first  specimen  of  a  conscious,  living  thing 
that  could  see  or  hear  without  the  organs  corres- 
ponding to  those  senses.  My  idea  of  this  sub- 
stantial entity  agrees  with  that  of  the  apostle. 
It  is  the  "  inner  man  "  which  has  stepped  out  of 
its  "earthly  house"  but  retains  its  manhood, 
selfliood,  and  identity  the  same  as  when  it  inhab- 
ited the  "  outer  man."  "  Heasoning  from  anal- 
ogy," as  you  say,  how  could  Paul  thus  speuk  ot' 
the  **  outer  man"  and  '*  inner  man  "  and  of  the 
latter  leaving  its  "earthly  house,"  if  this  "  in- 
ner man  "  possesses  none  of  the  organs,  senses 
and  parts  which  belong  to  the  outer  man  ?  There 
can  be  no  manhcoiX  without  a  human  organism, 
though  to  gross  concept iou.s  it  may  seem  impos- 
sible that  a  spirit  should  possess  organs,  such  as 
eyes,  ears,  brain,  nerves,  tongue,  heart,  etc.,  be- 
cause  these  organs,  as  well  as  the  body  of  a  soul- 
entity,  are  incorporeal  and  consequently  intangi- 
ble and  invisible  to  the  physical  senses. 

I  should  be  very  sorry  and  even  sad  to  enter- 
tain your  conception  of  the  human  soul,  which, 
as  soon  as  it  starts  on  its  journey  to  heaven,  be- 
comes deaf,  dumb,  blind,  and  idiotic,  since  it  is 
not  an  *  *  organism,"  and  therefore  lacks  the  very 
organs  or  parts  by  which,  "  reasoning  from 
analogy,"  it  is  possible  for  it  to  hear,  speak,  see, 
or  think.  When  a  human  soul  arrives  in  heaven, 
my  theory  teaches  that  this  "  entity  "  can  clasp 
liands  with  the  angels,  can  play  upon  a  harp, 
can  shout  hosannas,  can  hear  the  welcome  of  the 
Saviour,  and  *'  see  Him  as  He  is."  Your  ideal  soul 
can  do  none  of  these  things,  because,  not  being 
an  organism,  it  possesses  none  of  the  parts  nec- 
essary for  such  celestial  employment.  To  speak 
the  candid  truth,  1  should  prefer  the  impersonal 
immortality  of  the  posUitiat  to  an  existence  in 
such  a  cruae  soul  as  your  ideal  Involves,  which 
can  neither  see,  hear,  feel  nor  think.  Such  an 
"entity"  I  can  conijuire  to  nothing  so  much  as 
to  Haeckel's  spontaneously  generated  moneron — 
an  "organism  without  organs"  as  he  calls  it: 
yet  even  this  "simple  lump  of  pure  albumen" 
vastly  surpasses  your  model  human  soul,  for  it 
can  and  does  feel,  and  therefore  must  possess 
sense-nerves,  though  they  are  invisible  under 
the  most  powerful  microscope. 

There  is  one  other  point  touching  this  inquiry 
I  must  refer  to  before  turning  to  other  matters. 
As  a  soul  has  no  organs,  does  it  possess  a  body  ? 
If  so,  of  what  shape  is  this  body  of  the  human 
soul  ?  Or  has  it  no  form  ?  It  surely  has  neither 
legs,  arms,  nor  head,Ba  that  would  constitute  it 
an  organism,  but  it  ought  to  have  some  form 
nevertheless.  Did  you  ever  try  to  imagine  this 
characteristic  of  your  organless  "  entity  ?  "  Is  it 
round,  long,  flat,  oblong,  square  or   three-oor- 
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nered  ?  You  ought  to  answer  something,  if  it  Is 
only  a  guess.  Possibly  vo«i  will  try  to  be  oonsis- 
tent  and  say  it  has  no  shape  at  all,  as  Blmpe  is  a 
property  of  maiitr  which  cannot,  as  you  have 
told  us,  be  predicated  of  an  "  incorporeal  entity." 
So  far  you  are  safe.  But  let  us  pursue  the  in- 
quiry a  little  further.  !f  the.  soul  is  without  \ 
forrriy  is  it  also  without  fizef  According  to  your  \ 
vague  notions  of  this  organless  **  entity,"  and  in 
harmony  with  your  safe  policy  of  not  venturing  to 
touch  upon  anything  **  beyond  the  reach  of  one* a 
8en8e8"  you  dare  not,  of  course,  even  venture  a 
provisional  hypothesis  as  to  whether  your  ideal 
soul,  after  it  leaves  the  body,  will  be  as  Urge  as 
an  ox  or  as  small  as  a  mouse, — as  tiny  as  a  monad 
or  big  as  Mount  Chimborazo.  Consistency  again 
comes  to  your  aid.  Size  is  a  property  of  matter, 
cud  therefore  a  human  soul  is  of  n^?  size  cU  all — 
neither  big  nor  little.  Now  it  is  my  turn  to  '*  pro- 
test "  that  a  pretend'^d  candidate  for  immortality 
which  is  destitute  of  either  body,  or^^ans,  or  sen- 
ses, ar»d.  conseonentJy,  v/hich  can  neither  see, 
hear,  feel,  nor  thin):,  and  which  is  without  form 
cr  size,  is  abo:it  as  poor  an  excuse  for  a  "  sub- 
stantial entity,"  that  is  to  retain  its  personal  iden- 
tity and  unity  of  consciousness,  as  we  can  well 
imagine. 

You  say  it  is  not  constituted  of  atoms,  and  even 
lidicule  this  idea.  Hence,  it  must  be  all  one  atom^  ■ 
or  else  it  is  nothing.  If  it  consist  of  one  atom,  then  , 
such  an  entitative  atom  ought  to  be  limited  in  size,  | 
t.T  Otherwise  its  extension  must  be  unlimited,  and 
if  unlimited  it  is  omnipresent,  and  therefore  ^qual 
t3  God  in  one  of  His  grandest  attributes.  But 
rgain,  you  are  c.^fe.  Extension  is  a  property  of 
I  mtter,  and  incorporeal  substance  is  so  essentially 
v.nlike  matter  that  *^  can  possess  none  of  its  prop- 
erties. But  God  Is  omnipresent,  or,  as  Pope  ex- 
presses it,  "extends  through  all  extent," — and, 
as  you  admit,  is  ''substantial."  Hence,  another 
tangle.  Though  God  is  a  "  person,"  of  which 
Christ  is  **the  express  image,"  though  "His 
ei/es  are  over  the  righteous  ana  His  ears  are  open 
to  their  prayers,"  yet  God,  according  to  your 
view,  has  no  organs,  and  can  therefore  neither 
hear,  see,  feel,  nor  think,  because  an  incorporeal 
entity  cannot  be  an  *'ureanism." 

But  a  word  in  regard  to  my  view  of  the  de- 
grees of  density  in  life -substance,  by  which  to 
account  for  the  expansion  of  the  incorporeal  **  or- 
ganism," which  you  so  severely  criticise.  You 
reject  the  idea  that  the  soul,  though  a  substance, 
is  constituted  of  atoms,  and  therefore  insist  that 
it  cannot  decrease  in  density  by  expansion,  since 
the  only  way  a  body  expands  is  by  its  atoms  sepa- 
rating more  widely  apart.  This,  perhaps,  in- 
volves one  of  the  most  serious  and  profound 
.problems  in  the  whole  range  of  science,  and  con- 
tains wrapped  up  within  this  single  question  of 
"ultimate  molecules"  and  the  "molecular 
theory"  one  of  the  most  mischievous  errors  of 
modern  times,  and  I  am  surprised  that  vou  have 
fallen  into  it.  But  as  much  of  your  trouble  seems 
to  grow  out  of  this  molecular  theory  of  expan- 
sion, and  as  no  writer  Jias  ever  yet  attempted  to 
explain  observed  phenomena  on  any  other  prin- 
ciple, I  submit  the  following  for  your  careful 
consideration.  In  the  first  place,  it  is  inconceiv- 
able that  any  substance  can  exist  >vithout  being 
constituted  of  atoms  or  particles,  whether  cor- 


poreal or  incorporeal.  As  all  the  substances  tliat 
come  within  the  reach  of  our  analytical  powers . 
are  thus  constituted,  it  is  illogical,  "reasonini^ 
from  analogy,"  to  assume  that  other  substances 
"  beyond  the  reach  of  our  senses"  have  no  con- 
st'.tuent  elements  or  particles.  .  A  scientific  mind 
is  therefore  compelled  to  reject  your  view  of  non- 
atomic  incorporeal  substance  as  paralleled  only 
by  that  of  something  being  made  out  of  nothing. 

In  the  second  place,  I  deny  in  toto  this  whole 
molecular  or  atomic  theory,  in  regard  to  the  ex- 
pansion of  bodies  by  the  separation  of  their  atoms 
more  widely  apart,  as  unscientific   and  absurb, 
and  1  challenge  any  physicist  to  answer  my  ob- 
jections to  it.     If  ^  a  body  expands,  as  in  a  oom- 
pressed  piece  of  rubber  when  relecsed,  by  the 
separation  of  its  molecules  more   widely  apart, 
then   they   do  not  touch   each   other,  and   con- 
sequently, by  every  principle  of  philosophy  and 
reason,  the  connection  between  the  particles  cf 
such  a  substance  must  be  destroyed,  and  with  it 
the  cohesion  of  the  body  itself,  and  the  mass 
should  fall  to  pieces  like  a  rope  of  sand.     This 
alone  destroys  the  molecular  theory,  which  teaches 
that  the  molecules  of  all  bodies  are  nominally 
separated  by  absolute  spaces  of  many  times  the 
diameters  of  the  molecules  themselves,  that  these 
spaces  are  filled  with  "  luminiferous  ether,"  so 
that  these  "  ultimate  atoms  "  have  plenty  of  room 
to  circulate,  and  that  they  are  in  continual  motion 
to  and  frOf  bombarding  each  other  and  keeping 
up  a  rattling  fusilade  in    all   directions  against 
the  surface  of  the  body  or  against  the  wall  of  the 
vessel  containing  any  confined  substance,  such  as 
air  for  example.     If  such  motion  or  bombard- 
ment of  the  molecules  really  takes  place  in  a  body 
not  confined,  such  as  a  stone  or  piece  of  metal, 
why  do  not  these  atoms  escape  beyond  the  sur- 
face?   What    is   to  hinder  their  fiying  away, 
when  they  come  to  this  jumping-off  place,  and 
the  mass  thus  dissipating  itself  and  disappearing 
in  space  by  the  (Continual  loss  of  its  molecules. 
The  theory  is  a  weak  attempt  to  solve  that  which 
needs  no  solution  whatever.     In  regard  to  this 
question  of  expansion,  we  have  only  to  assume 
in  the  atoms  of.  a  body  the  very  thing  which  we 
see  taking  place  in  the  body  itself.     The  mass 
expands  by  swelling,  does  it  not?     But  what 
causes  it  to  swell?    You  say  the  separation  of  its 
atoms  more  widely  apart.     I  deny  this  and  an- 
swer that  the  atoms,  constituting  it,  swell.     If 
you  ask  how  can  these  constituent  atoms  swell, 
I  answer,  again,  by  the  swelling  of  their  atoms, 
or  smaller  constituent  parts,  and  so  on,  as  far  as  any 
physicist  dare  follow  me.    If  you  say  this  is  un- 
reasonable, and  that  we  must  stop  somewhere  at 
the  "ultimate  atoms"  of  a  body,   I  answer  by 
denying  most  emphatically  the  existence  of  any 
sucn  things  as  the  "ultimate  atoms"  of  a  body, 
and   maintain,   instead,  the  Infinite  divisibility 
of  matter  or  substance  of  any  kind,  as  the  only 
rational  solution  of  these  phenomena  of    com* 
pression  and  expansion  and  their  resultant  ?uai 
and  cold.     Take  what  histologists  now  regard  as 
one  of  the  "  ultimate  atoms  "  of  a  body.   Suppose 
a  microscope  could  be  invented  as  far  exceeding 
in  magnifying  power  our  best  present  instruments 
as  they  exceed  the  power  of  the  naked  eye,  such 
"  ultimate  atoms  "  would  then  seem  to  be  as  large 
as  cannon  balls,  and  would  be  distinctly  composed 
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of  dusters  of  still  smaller  "ultimate  atoms." 
These  again  magnified  by  still  more  powerful 
lenses,  would  present  the  same  appearance;  and 
so  on  with  each  increase  of  magnifying;  power, 
with  no  term  capable  of  expressing  the  concept 
save  that  of  the  infinite  dicUidility  of  matter. 
This  view,  simple  and  beautiful  as  it  is,  renders 
the  molecular  theory  wholly  unnecessary,  and 
though  such  a  solution  may  be  finally  incompre- 
hensible, it  is  no  more  .so  tluin  the  "  ultimate" 
limits  of  space,  of  which  it  is  the  opposite  in- 
finity. Thus  by  answering  and,  as  I  believe,  set- 
ting aside  the  atomic  or  molecular  theory,  and 
rationally  solving  this  problem  of  the  expansion 
or  rarefaetion  of  a  body  without  its  atoms  sepa- 
rating more  widely  apart,  your  principal  **  diffi- 
culty "  in  the  way  of  an  "incorporeal  organ- 
ism "  has  been  met. 

But  you  seem  to  scout  the  idea  that  the  child 
eets  its  soul  from  its  parents.  Then  you  must 
believe  thaJt  it  receives  it  at  some  period  of  em- 
bryonic development,  or  at  some  later  period,  as 
a  special  or  miraculous  gift  from  God,  since  you 
now  admit  the  soul  to  b^  a  "  substantial  entity." 
Please  name  the  probabla  date  of  this  miraculous 
event  in  the  development  of  the  child,  the  puppy 
or  the  chicken;  and  as  it  is  not  communicated  by 
the  parents  at  the  time  of  fecundation,  please  give 
some  solution  of  the  fact,  that  the  child  partakes 
of  the  vUtU  and  mental  qualities  of  the  father  and 
mother  ?  1  ask  you.  as  a  favor,  to  stop  raising  ob- 
jections long  enough  to  solve  .some  of  these  knotty 
problems  yourself,  whicli  your  own  view  involves 
equally  with  mine,  and  in  some  respects  more 
sa  Whatever  difficulties  may  be  involved  in  my 
hypothesis  of  a  vital  and  mental  organism,  and  I 
acknowledge,  as  remarked  in  my  reply  to  your 
first  letter,  that  no  hypothesis  in  biological  re- 
search is  free  from  difficulties,  yet  it  seems  to  me 
to  be  the  only  conceivable  explanation  of  ob- 
served physiological  and  psychological  phenom- 
ena, as  so  fully  shown  in  the  eighth  and  ninth 
chapters  of  the  Problem  of  Human  Life,  It  at 
least  has  the  merit  of  being  a  frank  and  out- 
spoken hypothesis,  which  is  surely  preferable  to 
no  hypothesis  at  all,  so  conspicuously  illustrated 
by  your  two  letters,  with  the  bare  exception  of 
" agamo  genesis"  to  explain  the  birth  of  Christ. 
And  as  there  seems  to  k>e  no  likelihood  that  you 
will  venture  a  physiologicaf  solution  of  the  diffi- 
culties you  suggest  about  how  an  infant  gets  its 
soul,  1  see  no  way  but  for  you  either  to  adopt 
Haeckel's  view,  that  the  soul  and  life  are  notu* 
ing  but  a  mode  of  motion  of  the  molecules  of  the 
brain  and  nerves  placed  together  in  a  complex 
and  '*  most  varied  manner,"  or  else  come  back 
to  the  beautiful  hypothesis  which  you  condition- 
ally accepted  in  your  first  letter,  and  thus  take 
the  only  rational  and  scientific  position  within 
reach,  namely,  that  the  incorporeal  llfegerm  of 
the  child  is  conveyed  to  the  ovule  by  the  father 
and  mother  jointly  at  the  time  of  fecundation, — 
that  this  vital  and  mental  organism  thus  formed, 
b  perfect  at  the  start  and  expands  with  the 
growth  of  the  child  by  the  expansion  of  its  atoms, 
and  that,  though  invisible  and  intangible,  yet  it 
contains  within  it  the  perfect  life- form  of  the 
species  represented  even  at  the  commencement 
of  organic  life,  and  thus  furnishes  a  substantial 
pattern  or  outline  of  structure  for  the  deposition 


of  the  molecules  of  bioplasm  from  the  mother's 
circulation,  and  by  which  the  physical  cells  are 
fed  and  caused  to  subdivide  and  multiply,  till 
not  only  the  embryo  is  complete,  but  the  organ- 
ism, of  whatever  animal  species,  has  attained 
mature  growth.  Such  a  solution  is  consistent 
with  reason,  as  a  basis  for  physiological  researcli; 
while  it  scientifically  explains  the  phenomena  of 
growth,  healing  of  wounds,  reproduction  of  lost 
parts,  the  transmission  of  characters  by  inheri- 
tance, etc.,  etc.,  which  are  wholly  inexplicable 
on  any  other  supposition. 

Your  admonition,  touching  my  "attempting  to 
define  what  lies  beyond  the  reach  ofone*s  senses,** 
and  beyond,  therefore,  **the  limits  of  the  con- 
ceivable,** is  clearly  in  harmony  with  the  non- 
committal policy  of  your  letters,  in  objecting  to 
my  views,  but  not  defining  your  own;  yet  it  is 
hardly  in  keeping  with  tliis  age  of  advanced 
scientific  research.  A  man  who  seeks  to  conceive 
of,  or  define,  nothing  "  beyond  the  reach  of  one's 
senses,"  in  the  realms  of  science  and  philosophy, 
or  even  of  religion,  is  better  adapted  to  a  cloister 
than  to  the  modem  duties  of  a  progressive  "ex- 
ponent of  the  ffospel."  As  you  have  thus  aban- 
doned every  thing  lying  "  bevond  the  reach  of 
one's  senses,"  as  equivalent  to  \yir\g  beyond  **  the 
limits  of  the  conceivable,"  of  course  you  have 
abandoned  the  existence  of  the  soul,  the  exis- 
tence of  God ,  and  of  a  future  life,  since  evidently 
they  all  lie  "  beyond  the  reach  of  one's  senses," 
and  of  which,  therefore,  you  can  form  no  con- 
ception !  The  result  is,  in  attempting  to  oppose 
my  beautiful  view  of  an  incorporeal  organism, 
you  carry  yourself  right  into  atheistic  material- 
ism, by  a  strict  application  of  your  own  words. 
I  would  rather,  liowever,  a  hundred-fold,  ven- 
ture even  a  questionable  hypothesis,  in  explana- 
tion of  the  recondite  phenomena  of  science, — one 
which  might  tend  to  aid  in  their  ultimate  solu- 
tion,— than  to  fold  my  hands  like  a  scientific 
coward,  and  say  nothing  lest  I  might  render  my- 
self amenable  to  criticism.  A  man  who  rejects 
everything  that  lies  "  beyond  the  reach  of  one's 
senses,"  should  scarcely  teach  that  something 
can  be  made  out  of  nothing,  unless  he  has  had 
personal  experience  and  observation  to  that 
effect! 

The  statement  in  your  letter,  "  that  the  Hebrew 
word  rendered  create  expresses  the  idea  of  bring- 
ing something  out  of  nothing,**  is  clearly  errone- 
ous,  as  any  Hebrew  scholar  is  aware,  since  the 
same  word  is  frequently  used  in  the  Scriptures 
to  record,  or  to  refer  to,  the  making  of  things  out 
of  known  pre-existing  materials,  as  in  the  case 
of  Adam's  body.  As  if  to  define  God's  mode  of 
making  anything,  we  are  especially  informed,  in 
the  literal  reading  of  the  word,  that  Adam  was 
made  of  the  dust,  and  Eve  of  a  rib.  This  ought 
therefore,  to  stand  as  a  Bible  definition  of  God's 
manner  of  creating  anything,—  not  out  of  noth- 
ing, but  out  of  something  having  a  previous  €J^ 
istence.  As  God  made  Adam's  body  of  dust 
which  already  existed,  it  is  but  rational  and  logi- 
cal to  infer  that,  when  He  breathed  into  him  the 
breath  of  life,  and  he  became  a  "  living  soul," 
that  He  simply  transferred  to  Adam  a  drop  of 
pre-exi£ti*i^  *^tf-.  q^d  ag  Qod  is  life  itself  and 
the  ouiy  |/riiuorui«M  jife  of  the  universe,  it  be- 
comes clear  that  Adam's  life  consisted  of  an  atom 
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of  God's  own  living  substance,  rooalded  into  a 
vital  organism  corresponding  tu  his  physical 
structure.  You  admit  Adam's  "  living- soul " 
to  be  a  "  substantial  entity."  Which,  then,  I 
aslt  you,  is  the  more  rational  view  to  take,  that 
Qod's  figurative  bi^erUh  communicated  to  Adam  a 
drop  of  His  owB  vitality,  or  that  He  *', breathed" 
into  him  for  no  purpose  whatever,  and  then 
made  Adam's  soul*  or  "  substantial  entity,"  as 
you  call  it,  out  of  nothing,  by  an  independent 
effort  of  His  power?  In  other  words,  did  God 
make  one-half  of  Adam  (his  body)  out  of  some- 
thing,  and  the  other  half  (his  soul)  out  of  noth- 
ing 7 

It  is  inconceivable  that  all  things  should  have 
been  made  of  nothing,  a  thing  so  contrary  to 
reason  and  all  the  possibilities  of  science,  and 
that  not  once,  in  the  Bible,  should  it  have  been 
so  intimated  by  the  inspired  writers,  especially 
in  view  of  the  fact  that  the  word  "  nothing"  is 
such  a  common  word  in  the  Scriptures.  To  con- 
clude that  these  writers,  while  familiar  with  this 
word  and  constantly  using  it,  should  not  have 
thought  to  employ  so  expressive  a  term  in  a  con- 
nection, of  all  others  the  most  necessary,  while 
trying  to  record  the  very  fact  that  God  made  the' 
i^orld  out  of  nothing,  is  absurd  in  the  highest 
degree,  provided  that  such  really  was  their  aim. 
No;  it  seems  to  have  remained  for  the  framers 
of  a  certain  modern  Confession  of  Faith  to  cor- 
rect this  mistake  of  the  Bible,  and  to  remind  the 
inspired  writers  of  their  unaccountable  obtuse- 
ness  or  absent-mindedness,  in  neglecting  the  em- 
ployment of  this  familiar  word  which  so  appo- 
sitely might  have  expressed  the  idea  they  were 
trying  to  communicate. 

In  view  of  this  argument,  how  corroborative, 
and  to  the  point,  is  the  unvarnished  statement  in 
th3  first  chapter  of  John,  that  "  The  word  was 
Ood'^  and  *'  The  word  was  made  flesh,  and  dwelt 
among  us  ! "  This  asseveration  of  the  inspired 
evangelist,  without  note  or  comment,  outweighs 
a  whole  library  of  such  questionable  exigesis  as 
your  letter  contains  on  the  peculiar  manner  of 
Christ's  incarnation  by  "  agamo  genesis,"  thus 
tacitly  denying  the  miraculous  conception  of  the 
Saviour  by  quoting  the  words  of  Huxley.  As 
His  birth  was  not  miraculous,  possibly  you  might 
aid  Huxley  in  disposing  of  His  life,  resurrection, 
and  ascension  in  the  same  way. 

In  maintaining  my  position  that  the  universe 
was  made  of  God's  all-pervading  substance,  it 
does  not  seem  to  me  unscientific  or  irrational  to 
assert  that  even  a  substance  so  highly  attenuated 
might  be  condensed  into  a  solid  body,  like  this 
earth,  since  the  great  scientific  investigator.  Dr. 
Lockver,  has  given  reason?  for  believing  that  all 
tangible  substances,  from  platinum  up  to  the 
m;)it  tenuous  gases,  are  resolvable  into  one  single 
elemental  substance,  vastly  more  attenuated  than 
that  of  hydrogen  gas.  Would  it  not,  therefore, 
beautifully  complete  the  scientific  chain  of  con- 
tinuity to  assume  this  sub-element  of  which  all 
worlds  are  constituted,  as  the  first  condensation 
of  a  fraction  of  the  substance  of  God's  exterior 
nature,  and  as  His  initial  act  in  the  process  of 
framing  the  corporeal  universe?  If  all  material 
substances  are  absolutely  traceable  to  a  single 
element,  far  beyond  the  reach  of  our  senses,  may 
we  not  assume  that  all  substances,  whether  ma- 


terial or  immaterial,  might  be  rationally  traced 
one  step  further  and  resolved  into  the  one  pri- 
mordial substance  of  the  Deity  Himself,  from  an 
atom  of  which,  in  the  first  place,  this  sub- 
element  was  condensed,  and  then  out  of  which, 
all  other  substances  and  forms  were  made. 

Though  I  verbally  aistinguish  between  ma^ 
terial  and  immaieriil,  between  corporeal  and  tw- 
corporeal  substance*^,  one  being  generally  applied 
to  tangible,  and  the  other  to  intangible  ttiingft, 
yet  that  does  not  preclude  the  idea  that  the  cor- 
poreal may  have  been  condensed  from  the  incor- 
poreal substances  of  Nature.  The  marvelous 
discoveries  of  modern  science,  under  the  investi- 

f&tions  of  such  physicists  as  Lockyer,  Crookes, 
airfield,  and  othei-s,  are  clearly  pointing  to  re- 
sults as  wonderful  as  this,  while  they  all  tend  to 
confirm  the  brc  ad  position  first  announced  in  my 
treatise  on.  Sound,  that  even  sonorous  pulses  mtj 
consist  of  abfoluto  substance,  in  opposition  to  the 
universally  accepted  theory  of  the  undulating 
motion  of  air- waves.     In  view  of  the  discovery 
of  this  single  sub-element  announced  by  Lockyer, 
out  of  which  all  the  grosser  physical  elements 
and  sul)stances  have  been  evolved,  does  not  such 
a  grasp  of  the  almost  intangible  render  the  hypoth- 
esis probable,  aside  from  proof,  that  Electricity, 
Magnetism,   Li^ht,  Heat,  Gravitation,  and  even 
Souvd  are  but  other  formsof  the  same  primordial 
substance  out  of  which  this  sub-element  was  pro- 
bably condensed?    The  bold   position   assumed 
recently  by  Count  Du  Moncel,  before  the  French 
Academy,  that  the  generation  of  sound,  as  well 
as  the  observed  action  in  the  telephone,  is  clearlj 
molecular,  in  opposition  to  the  vibratory  or  wave- 
theor)*,  is  a  step  in  the  same  general  direction, 
and  must  culminate  in  the  corpuscular  hypothesis 
as  the  solution  of  all  the  so-called  modes  of  mo- 
tion and,forces  of  Nature. 

While  it  may,  therefore,  be  rationallv  as- 
sumed that  an  incorporeal  substance  inigiit  b« 
condensed  into  a  material  form,  by  the  applica- 
tion of  Almighty  power,  yet  to  assert  that  some- 
thing  can  be  made  out  of  nothing,  even  by  God 
Himself,  is  irrational  and  unscientific,  not  to  use 
a  stronger  adjective.  You  unintentionally  admit 
as  much  in  your  letter  before  me.  I  quote  your 
words:  "  To  my  mind  the  idea  that  an  imma- 
terial substance  can  be  transformed  into  a  ma- 
terial body,  is  as  unscientific  and  irrational  as  Uiat 
something  can  he  created  out  of  nothing ! " 

Since  air  has  been  condensed  by  the  skill  and 
power  of  puny  man,  into  a  permanent  liquid  of 
the  gravity  of  water,  and  through  the  limited 
appliances  within  his  reach,  does  it  seem  '*  irra- 
tional '*  to  Mieve  that  an  infinite  God  might  also 
condense  an  incorporeal  substance,  such  as  elec- 
tricity, for  instance,  into  granite  rock,  or  some- 
thing equally  dense?    And  if  this  be  not  irra- 
j  tional    nor    insupposable,    does    it   exceed    the 
bounds  of  reason  and  probability  that  the  same 
infinite  Artificer  might  condense  a  mere  atom  of 
His  own  omnipresent  but  exterior  substance  into 
'  a  world  like  this,  and  if  into  one  world,  might 
He  not  thus  have  created  the  universe? 
j      You  seem  really  to  have  wrought  yourself  up 
j  to  a  pitch  of  alarm  on  the  supposition  that  my 
pantheistical  theory  might,  if  true,  possibly  in- 
volve the  ultimate  extinction  of  God  !    **  It  wVuld 
be  conceivable,"  you  say,    "in  the   formation 
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of  many  worlds,  tliat  God's  sabstance  should  be 
vondcnscd  aioay^  and  God,  as  God,  cease  to  he" 
I  fear  you  are  bocoming  too  seositive  on  the  pos- 
sible obliteration  of  God  from  the  universe,  even 
if  He  has  done,  and  continues  to  do,  all  that  mj 
hypothesis  involves.  Did  you  ever  reflect  upon 
what  omnipresence  signifies?  Have  you  ever 
thought  of  the  meaning  of  unlimited  space  t  and 
Ihen  reflected  that  this  vast  illimitation  is  filled 
with  the  substantial  and  personal  presence  of 
God  ?  Why,  my  dear  brother,  if  God's  substan- 
tial essence  were  a  million  times  more  attenuated 
than  hydrogen  gas,  and  had  all  the  suns,  visible 
by  the  aid  of  the  telescope,  just  been  condensed 
out  of  His  exterior  substance,  they  would  alto- 
gether amount  to  less,  compared  to  the  whole  of 
His  essential  being,  than  the  diminutive  sub- 
stance of  a  pin's  h^d  contrasted  with  the  myri- 
ads of  suns  and  systems  of  worlds  thus  con- 
densed !  There  is  not  the  slightest  ground,  there- 
fore, for  such  apprehension  on  your  part,  as  there 
is  not  the  least  danger  of  the  omnipresent  Author 
of  the  universe  condensing  Himself  away,  or  sen- 
sibly reducing  even  the  outer  cuticle,  so  to  speak, 
of  Uis  substantial  entity,  should  He  continue  on 
to  eternity  condensing  worlds,  as  He  has  been 
doing  in  the  past.  Sesides,  it  is  reasonable  to 
assume  that  an  intelligent  God  would  know 
enough  to  cease  the  work  of  condensing  worlds 
before  the  danger  you  have  supposed  should  be- 
come imminent ! 

Yon  thus  observe  that  my  ''pantheism"  is  of 
a  very  mild  type,  and  even  should  it  become 
epidemic  there  is  no  danger  of  its  proving  fatal 
to  anybody  or  anything  except  to  one  very  un? 
necessary  article  of  the  Westminster  Ck>nfession 
of  Faith,  thouffh  I  was  reared  to  believe  in  it  by 
as  devoted  'and  pious  a  father  and  mother  as 
ever  a  boy  had,  and  never  thought  of  doubting 
it  till  I  was  recently  forced  to  it  by  the  stubborn 
facts  of  science. 

I  will  now  point  out  one  of  your  misrepre- 
aentations  (unintentional,  I  am  willing  to  be- 
lieve) of  my  teaching,  as  a  fair  specimen  of 
others  in  your  letter,  and  as  I  promised  to  do  at 
the  commencement  of  this  reply.  You  argue,  if 
the  incorporeal  organism  expands  and  possesses 
less  vital  density  with  development,  that  when  a 
man  has  grown  old  he  must  impart  an  "  attenu- 
ated organism  to  the  child,"  and  you  add,  as  if 
to  show  the  absurdity  of  the  whole  thing, — "  If 
U  gains  size  by  expansion,  this  small  portion  of 
CLttenuated  soul  must,  with  each  generation,  be- 
conu  more  attenuated,  and  it  wiU  not  he  long 
before  the  race  is  tdthout  soul." 

Now  I  have  no  doubt,  when  you  penned  this 
sentence,  you  fancied  you  had  struck  a  powerful 
blow  at  my  position  of  an  "  incorporeal  organ- 
ism." Let  us  see.  In  my  book,  pages  436,  427, 
and  in  other  places,  in  discussing  the  difference 
between  human  knowledge  and  animal  instinct, 
I  carefully  show  that  the  Creator,  in  forming 
each  original  species,  delegated  to  the  parents 
the  power  of  imparting  to  the  ovule  an  incor- 
poreal "  life-germ  "  embodying  their  joint  specific 
▼ital  and  mental  orcfanism,  but  so  condensed  that 
it  might  expand  to  keep  pace  with  the  growth  of 
the  embryo,  and  thus  form  the  invisible  outline 
or  structural  guide  for  the  deposition  of  the 
physical  moleculos  from  the  mother's  blood.    I 


urged  that  each  of  the  offspring  also  received 
with  this  life-germ  the  same  pouter  of  imparting 
similar  germs, — not  smaU  portions  of  their  own 
"organism"  or  ** attenuated  soul,"  as  you  so- 
eratuitously  assert,  but  a  complete  and  condensed. 
life-form,  capable  of  expanding  into  that  of  the* 
mature  specific  being ;  and  hence  that  the  father 
and  mother,  instead  of  imparting  a  "  small  por- 
tion" of  their  own  vital  structure,  transfer  to 
the  ovule  the  perfect  germ  without  any  reference 
to  their  own  age  or  vitally  attenuated  condition, 
so  long  as  they  are  capable  of  procreation  at  alh 
I  never  intimated,  or  intended  to  intimate,  such 
a  stupid  thing  as  that  the  father  and  mother 
transferred  a  portion  of  their  own  vital  organ- 
isms or  a  fraction  of  their  souls,  to  the  ovule, 
and  if  anything  in  my  book  bears  that  construc- 
tion it  is  an  inadvertency  of  language.  I  hold 
and  teach  that  the  parents  of  all  species  are  the 
natural  vicegerents  and  custodians  of  the  Creator 
for  the  impartation  of  these  specific  and  perfect 
incorporeal  germs  to  offspring.  Hence  the  crude 
conception  in  your  letter ,> thttt  this  "small  por- 
tion "  of  the  father's  "  attenuated  soul "  is  given 
to  the  child,  according  to  my  view,  as  the  cap- 
ital stock  for  all  future  generations,  and  that 
this  fraction  of  soul  would  be  subdivided  at  each 
step  of  descent  till  it  would  finallg  run  out  and 
become  exhausted,  like  Darwin's  physical  stock  of 
"  dormant  germules,"  is  a  statement  for  which  I 
am  unable  to  frame  any  justifiable  excuse.  How 
could  such  a  i^rmless  fragment  of  soul  serve  as 
a  guide  to  the  developing  embryo  ?  As  I  said  in 
my  first  letter,  in  regard  to  the  unjust  and  almost 
ridiculous  charge  of  pantheism,  I  can  sympathizd 
with  any  man  who  could  honestly  mistake  such 
a  fragment  of  "  attenuated  soul,"  as  the  equiva- 
lent of  this  delegated  power  in  nature  of  trans- 
ferring a  perfect  ** life-germ"  to  offspring  by 
parents,  so  explicitly  set  forth  in  my  published 
views. 

Your  obiection  to  my  theory,  that  it  fails  to 
explain  **  the  unity  of  consciousness  and  its  testi- 
mony  as  to  identity,"  is  singular  to  say  the  leasIL 
According  to  my  view  there  is  something  to  per- 
petuate consciousness  of  identitv  in  the  man  or 
woman;  for,  when  the  immortal  part  leaves  thot 
'*  earthly  house  of  its  tabernacle,"  it  goes  into  the 
spirit-world  with  an  exact  counterpart  of  its  per- 
sonal existence  here, —  its  organs,  shape,  size, 
countenance,  etc.,  and  Is  the  same  essential,  en- 
titative  bein^  that  it  was  on  earth,  and  as  it  will 
be  observed  by  spirit-eyes  in  that  world. 
Hence  mine  is  the  only  conceivable  po- 
sition in  religious  psychology  upon  which 
conscious  and  personal  identity  cam  be  pred- 
icated of  man  in  the  next  life.  On  the 
contrary,  your  view  that  the  soul  has  neither 
atoms,  constituent  elements,  parts,  organs,  senses, 
size,  shape,  countenance,  nor  anything  else  by 
which  personal  identity  Is  recognizable  here, 
since  it  is  not  an  "organism,"  utterly  excludes 
the  possibility  of  the  soul's  identification  in 
another  life,  by  an  intimate  friend  on  earth,  even 
should  such  friend  happen  to  possess  an  extra- 
ordinary soul  endowed  with  eyes  and  other  sense- 
organs  with  which  to  make  the  examination.  As 
we  would  scarcely  be  able  to  identify  a  friend 
here  who  had  lost  all  his  organs  and  senses,  in- 
cluding head,  arms,  legs,  etc.,  then,  "reasoning 
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from  analogy,"  I  am  at  a  loss  to  comprehend 
how  a  conscious,  personal  **  identity,"  can  have 
anything  to  do  witli  another  state  of  existence,  or 
how  John  the  Revelator  could  have  %een  "the 
it:>uU  of  them  that  were  hclieadcd  for  the  witness 
of  Jc^us,"  since 'tliey  must  have  been  *'  organleas" 
and  as  "headless"  as  were  their  bodies,  if  your 
view  be  correct. 

As  an  illustration  of  the  unreliability  of  your 
letter  in  matters  of  science.  I  need  only  refer  to 
ono  of  your  twice-repeated  statements.  You  say: 
**  The  objection  I  urged,  tliat  matter  could  not 
acquire  new  properties  hy  being  attenuated,  was 
clearly  to  the  point."  Yet  a  more  manifestly 
erroneous  doctrine  could  hardly  be  condensed 
into  so  short  a  sentence.  Among  the  distinctive 
properties  of  the  diamond,  for  example,  mav  be 
named  its  hardness  and  brillianey,  both  of  which 
are  totally  lost  when  this  gem  is  attenuated  by 
heat  and  converted  into  gas,  though  not  a  particle 
of  the  substance  of  the  diamond  ceases  to  exist. 
The  same  is  true  when  we  invert  the  illustration. 
B^or  example,  one  of  the  characteristic  properties 
of  steam  is  its  remarkable  elasticity,  yet,  when 
condensed  into  water,  this  property  of  matter  en- 
tirely disappears  and  is  substituted  by  its  exact 
opposite  property  called  incompressibility.  I  could 
give  a  thousand  illustrations,  as  there  is  not  a 
solid  or  liquid  body  in  Nature  that  would  not,  if 
attenuated,  contradict  your  "science,"  while 
there  is  not  a  normal Iv  rarefied  substance  in  ox- 
istence  which,  if  condensed  to  a  solid  or  liquid 
form,  would  not  take  on  "new  properties"  not 
possessed  in  its  natural  condition. 

But  I  cannot  now  take  time  to  follow  you 
through  all  your  misconceptions  of  my  theory  of 
creation,  or  to  correct  all  your  unscientific  reason- 
ing in  regard  to  my  hypothesis  of  an  incorporeal 
vital  and  mental  organism.  I  must,  however, 
attend  to  one  other  matter  on  which  you  seem  to 
lay  special  stress,  before  bidding  vou  adieu.  You 
appear  to  have  discovered,  near  the  close  of  your 
letter,  a  prodigious  inconaistency  in  my  supposi- 


tion that  God  might  condense  a  world  or  anythla;^ 
else  out  of  an  atom,  so  to  speak,  of  Ills  own 
substance.  You  present  to  me  the  fact  that  "the 
act  of  condensing  mii^\Se»  £l  condenser  "  Yes;  why 
not  t  Who  would  ever  think  of  disputing  this 
proposition?  You  then  add,  with  your  usual 
logical  discrimination:  "  That  the  condenser  and 
the  thing  condensed  are  one  and  the  same,  is  in- 
conceivable. Just  as  well  might  we  say  that  the 
Creator  and  the  thing  created  are  identical.  In 
tlie  name  of  science  [\]  I  must  protest  against  such 
unscientific  statements."  Yet  even  after  thi» 
formal  protest,  1  think  you  would  admit  that  you 
might,  if  you  should  try,  pare  your  own  finger 
nails,  pulverize  tJie  fragments,  and  then  condense 
them  into  a  pellet,  and  while  you  would  readily 
understand  now  this  act  of  condensing  "  implies 
a  condenser,"  I  doubt  if  even  your  own  lorfc 
would  lead  you  far  enough  to  conclude  that  "  the 
condenser  and  the  thing  condensed,**  in  such  a 
case,  would  necessarily  be  "  <?;w  and  the  same  J** 
"In  the  name  of  science  I  must  protest,  "  etc 
It  is  only  about  a  week  ago  that  I  saw  a  lady 
clip  from  her  head  a  tress  of  hair,  out  of  which 
she  made  a  beautiful  and  artistic  watch-chain; 
but  it  never  occurred  to  me,  that "  the  creator  and 
the  thing  created,**  in  that  case,  were  necessarily 
**  indenticeU,** — that  this  lady,  in  other  words, 
and  the  watch-chain  were  necessarily  **  one  and 
the  same**  because  a  part  of  her  own  exterior 
stucture  was  used  in  making  this  ornament !  No; 
li.  did  not  occur  to  me  till  I  was  fortunate  enough 
to  receive  your  interesting  communication.  Pos- 
sibly I  may  have  been  laboring  under  a  panthe- 
istical delusion  in  supposing  tiiat  God  possesses 
as  much  power  as  a  finite  human  being.  If  I 
am  mistaken  in  this  estimate  of  the  attributes  of 
the  omnipotent  and  omnipresent  Author  of  the 
universe,  I  shall  wait  patiently  to  bo  set  r^ght  in 
your  next  letter. 


Very  truly  yours. 


WiLFonix 


Note. — ^In  the  preceding  correspondence  I 
have  been  compelled  to  differ  from  the  West- 
minster Confession  of  Faith,  concerning  the  crea- 
tion of  all  things  out  of  nothing,  contrary  to  my 
former  prejudices,  and  in  opposition  to  most  of 
my  brethren  of  the  Presbyterian  branch  of  the 
churcli.  Dr.  Barr»  as  will  be  seen,  admits  that 
the  Confession  can  be  amended  should  a  majority 
of  Pr*«jbyterians  consider  its  teachings  upon  this 
subject  erroneous.  Then  I  appeal  to  the  clergy 
and  laity  of  that  influential  denomination  to  take 
action  at  once,  looking  to  the  change  of  the  first 
Hection  of  Chapter  1\.,  since  it  is  manifestly  on 
its  face  contrary  to  the  Bible,  as  will  appear  by 
the  following  quotation: 

••  It  pleased  the  Father,  Son.  and  Holy  Ohont^  for  tho 
manlfestAtlon  of  the  glory  of  His  eternal  i)ower,  wis- 
dom, and  goodness,  in  the  beginning  to  create  or  make 
of  imUuttg  the  world  and  all  th^t  therein,  whether  visible 
or  Invisible,  in  the  space  of  six  days,  and  all  very 
good." 

Now  it  is  perfectly  plain  that  man  and  woman 
are  included  in  "  all  things  tfierein,'*  and  it  is 
Just  as  plainly  evident  that  man  was  created  out 


of  the  dust  and  woman  out  of  a  rib.  Henoe,  the 
Confession  is  clearly  in  error  in  thus  teaching 
that  Adam  and  Eve  were  made  of  "  nothing. 
I  beg  of  the  progressive  ministers  of  this  church, 
therefore,  that  they  insist  upon  the  immediate 
elimination  of  this  erroneous  section  and  thus 
free  their  hands  for  the  impending  conflict  with 
atheistical  scientists.  If  this  section  were  of  any 
real  use  either  for  the  glory  of  God  or  the  con- 
sistent vindication  of  religion,  I  should  not  insist 
so  earnestly  upon  its  elimination.  But  it  is  both 
unnecessary  and  untrue;  and  must  cripple  the 
efforts  of  religious  philosophers  in  their  contest 
with  materialism.  Should  it  be  thus  voluntarily 
expunged  from  the  Confession,  as  here  suggested, 
such  a  progressive  step  would  tend  to  convince 
the  world  that  the  church  is  as  ready  and  willing 
to  make  advances  in  the  elimination  of  error  and 
the  adoption  of  new  truths  as  scientists  them- 
selves; while  such  a  willingness  on  the  part  oi 
all  denominations  would  tend  ultimately  to  bring 
them  together  in  the  bonds  of  a  real  Christian 
union,  whereby  the  battle  against  the  enemies  of 
religion  might  be  Buccessfully  waged  under  one 
flag  and  to  the  glory  of  God. 


CHAPTER  IV. 


WILL,  MOTIVES,  CIRCUMSTANCES,  CHOICE, 
SOUL-EYES,  EARS,  BRAIN,  ETC. 


[Synopsis  op  Contekts.] 

The  radical  view,  t}iat  Will  is  under  the  control  of  circumstances,  examined. — This  view 
prominently  maintained  by  the  late  Robert  Owon  in  his  debate  with  Alexander  Campbell. — The 
radical  argument  given  in  its  strongest  aspect. — Reasons  why  this  view  of  "Will,  motives  and  cir 
cumstances  cannot  be  correct.  — The  necessary  and  legitimate  fruits  of  the  doctrine,  if  universally 
taught  and  believed,  prove  it  to  be  false. — ^The  argument  illustrated. — New  definitions  and  dis< 
tinctions  iu  psychology  and  metaphysics  growing  out  of  the  view  of  an  incorporeal  organism  here 
maintained. — Size,  form,  etc.,  applies  to  the  vital  and  mental  entity,  but  not  to  its  qualities  or 
properties. — The  errors  of  MetAphysicists  pointed  cut. — Illustrated  by  quotations  from  Joseph 
C-ook. — Tbe  soul  must  have  eyes,  ears,  and  brain. —  Proved  by  the  inventor  and  musical  composer, 
—  The  analogy  of  Joseph  Cook  and  Herman  Lotze  in  favor  of  the  soul's  immoitality  examined. — 
It  is  shown  to  favor  Materialism.  — The  true  analogy  given. 


That  man  is  a  volitional  being,  capable 
of  choosing  his  course  in   life, — that,  in 
other    words,  be  possesses   a  vcUl  which 
makes  him  the  arbiter  of  his  own  destiny, 
at  least  to  a  considerable  extent, — is  just  rs 
self-evident  a  proposition  as  that  he  is  an 
intelligent  being,  capable  of  thinking,  re- 
flecting, reasoning  or  jud^g  about  mat- 
ters which  come  under  his   observation. 
Yet  there  are  thousands  of  the  more ''  radi- 
cal ''  thinkers,  as  they  call  themselves,  of 
the  advanced  class  of  scientific  investiga- 
tors, who  have  formed    themselves  into 
dubs  in  different  cities  of  this  country 
and  Europe,  the  first  article  of  whose  creed 
is  that  xoUX  is  a  chimera,  that  the  power  of 
voluntary  choice  is  a  fallacy  of  psychology, 
and  a  raenal  delusion,  and  that  man  in- 
trinsically is  a  puppet,  a  mere  automaton 
operated  by  tha  wires  and  levers  of  cir- 
cumstances over  which  his   so-called  will 
or  volitional  power  of  choice  has  no  con- 
trol whatever,  and,  that  when  he  thinks 
that  he  acts  freely  he  is  in  reality  self-de- 
ceived, being  forced  to   do  just  as   he 
does  by  the  irresistible   power  of  some 
controlling    motive    which    impels   him. 
They  insist  that  what  we  suppose  to  be 
voluntary  choice,  is  no  more  free  agency 
than  the  movement  of  a  water-wheel  in  re- 
sponse to  the  weight  of  water  acting  with 
the  stronger  force  upon  one  side  of  its 
periphery. 


This  was  the  position  assumed  by  the 
great  Scotch  atheist,  Robert  Owen,  in  his 
debate  with  Alexander  CampbeD,  at  Cin- 
cinnati, about  forty  }  ears  ago,  and  it  has 
been  used  ever  since  unsparingly  by  the 
"Liberal  Clubs  "  all  over  the  land,  to  the 
discomfiture  of  religionists  who  would 
happen  to  drop  into  these  gatherings  and 
essay  to  take  part  in  theii*  "liberar* 
discussion  & 

Now  the  line  of  dcmaikation  between 
voluntary  action  and  the  coercive  force  of 
motives  and  circumstances  is  a  ver}^  nar- 
1  cw  one,  I  admit,  and  I  do  not  hesitate  to 
grant  that  it  is  exceedingly  diflBcult,  if  not 
impossible,  to  deteimine  in  all  cases  just 
where  freedom  of  cl  oice  begins  and  the 
force  of  motive  ends.  Ard  I  doubt  if  any 
mind  is  fully  capable  of  analyzing,  or  even 
conjprehending  all  the  ingredients  and 
influences  of  circumstauces  and  motives 
en  the  one  hand,  and  on  the  other  hand 
of  voluntary  will-power  and  choice  which 
go  to  make  up  the  moral  and  spiritual 
quahties  of  an  act,  even  when  we  njake  a 
certain  act  an  absolute  mental  test  to  as- 
sist such  analytical  conclusion.  If,  for  ex- 
ample, I  make  the  lifting  of  my  hand  from 
the  table  a  test  of  my  power  of  choice,  and 
then  try  to  analyze  metaphysically  its  re- 
lation to  the  motive  which  lends  to  the 
mental  decision,  and  which  determines 
the  final  act  of  'Mising  my  hand,  it  is  seen 
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that  we  at  once  become  involyed  in  psj- 
chological  distinctions  and  a  blending  of  the 
confused  overlapping  of  cl^oice  and  mo- 
tive-force which  the  mind  utterly  fails  to 
untangle  satisfactorily.  I  jtay  I  can  raise 
my  h^d  if  I  choose  to  do  so.  Certainly  I 
can.  But  it  requires  some  circimistance 
or  motive  to  make  me  choose  to  lift  it^ 
rather  than  Ist  it  remain,  such  as  a  pur- 
pose to  convince  the  one  with  whom  I  am 
conversing,  or  to  convince  myself  that  I 
have  such  power  of  choice.  This  circum- 
stance then  acts  as  the  controlling  motive 
which  coerces  my  volition  and  forces  my 
will  t  J  issue  its  command  to  the  muscles  of 
my  arm,,  which  finally  proceed  to  lift  my 
hand  from  the  table  in  obedience  to  my 
will  But  had  the  motives  and  circum- 
stances been  the  other  way,  holding  out  the 
stronger  inducement  to  allow  my  hand  to 
remaia  upon  the  table,  then  evidently  the 
wiU  would  have  dictated  to  my  muscles  ac- 
cordingly, and  voHtion  would  have  acqui- 
escsd,  and,  in  a  sense,  my  hand  would  have 
been  voluntarily  forced,  if  I  may  bo  allowed 
the  paradox,  to  remain  upon  the  table  in- 
stead of  being  lifted  from  it 

I  have  thus  admitted  all  that  the  most 
radical  member  of  a  "  Radical  Club  "  can 
ask,  and  have  tried  to  state  his  case  in  its 
strongest  possible  Hghi  And  yet,  when  I 
have  done  all  this,  and  after  freely  con- 
fessing that  my  mind  is  not  capable  of 
disentangUng  the  interlacing  frmges  of 
this  motive-force  and  volitional  power  of 
choice  as  they  brush  into  each  other,  there 
is  yet  somehow  a  something  that  stands 
out  clear  and  distinct  above  all  this  tangle, 
as  conspicuously  self-evident  as  that  the 
mind  has  the  power  of  thought^  going  to 
demonstrate  the  freedom  of  the  will  and  the 
absolute  power  of  choice  somewhere  in  the 
midst  of  motives  and  circumstances  as  an 
indepenlent  prerogative  of  the  mind  over 
and  above  all  these  controlling  influencea 
This,  it  must  be  admitted,  seems  self-con- 
tradictory, but  I  will  now  try  to  make  it 
appaar  and  prove  that  it  must  be  so,  and 
in  doing  this  to  settle,  if  possible,  the  most 
intricate  problem  in  metaphysics  that  can 
be  conceived  of. 

In  the  first  place,  no  radical  thinker  of 
the  Robert  Owen  tvpe,  let  him  philoso- 
phize an  i  metaphysicize  as  he  may,  does 
Delieve  or  can  beheve  any  such  doctrine  as 
he  teaches  in  regard  to  the  absolute  force 
of  circumstances  and  motives,  and  by 
which  the  will  is  coerced  and  all  choice 


is  but  the  result  of  force.  The  very  con« 
sitution  of  the  himian  mind  revolts  at  such 
a  doctrine  of  coercion  in  defiance  of  our 
logic,  and  I  may  challenge  any  man  to 
reason  himself  into  it  far  enough  to  wipe 
out  this  intuitive,  inborn  testimony  of 
consciousness  that  man  has  a  free  will,  lu 
power  of  choice,  an  ability  to  select  be-^ 
tween  two  motives  and  determine  upon 
one  or  the  other  by  what  the  eoul  recog- 
nizes as  a  voluntary  act  of  choice. 

In  the  next  place,  if  man  cannot  thus  de- 
cide, by  choosing  voluntarily^  between  a 
number  of  motives  set  before  him,  then 
how  can  we  account  for  this  inbred  lie  of 
conscience,  and  why  these  punitoiy  hor- 
rors which  continually  dog  us  for  errors 
which  we  really  have  never  committed  but 
were  rather  forced  by  the  strongest  mo- 
tive, like  simple  automata,  to  perform? 
"Why  this  self-condemnation  which  fright- 
ens us  with  a  false  airaignment  before 
conscience,  when  we  were  forced  merely 
to  act  the  crime  by  the  influence  of  resist- 
less circumstances,  as  a  Punch  and  Judy 
are  forced  to  slap  each  other  in  their 
mimic  spats  ?  If  freedom  of  the  w  ill  be 
reaUy  a  chimera,  and  our  power  of  choice 
a  mental  delusion,  then  evidently  man  is 
not  responsible  for  his  acts  at  all,  any 
more  than  is  a  dock  for  stopping  when 
its  weights  have  run  down.  To  say  that 
there  is  a  difference  in  the  two  cases,  since 
man  is  an  intelligent  machine,  and  the 
clock  is  not,  is  to  teach  that  just  so  far  as 
there  is  a  difference  is  there  responsibihty, 
and  just  so  far  is  man  free  to  act  imder 
the  guidance  of  his  will  in  his  choice  among 
motives  and  circumstances,  which  is  aU 
that  constitutes  human  responsibihty. 
Raise  man  just  one  slight  degree  above 
the  water-wheel,  and  to  the  extent  of  that 
degree  does  he  become  responsible  as  a 
volitional  being,  and  the  arbiter  of  Lis  own 
fortune.  But  make  him,  as  this  system  of 
radicalism  teache  s,  a  mere  creature  of  cir- 
cumstances, absolutely  chained  to  obey  the 
behests  of  the  strongest  motives  which  he 
has  no  hand  in  originating,  and  that  mo- 
ment we  obhterate  all  distinction  in  his 
actions  between  right  and  wrong,  vice  and 
virtue,  and  in  so  doing  wipe  out  the  social 
system  and  civil  government.  Ct*rry  out 
this  doctrine  legitimately,  and  all  words 
making  a  distinction  between  acts  good 
and  bad,  such  as  crime,  wickedness,  sin, 
wrong,  right,  good,  bad,  justice,  injustice, 
virtue,  vice,  etc.,  have  no  use  in  the  vocab- 


IVill,  Motives,  Circumstances,  Etc. 


69 


nlary  of  life,  and  should  be  expunged  from 
our  dLctionarie&  If  man  really  cannot  act 
only  as  he  is  acted  upon  by  circumstances, 
and  cannot  do  a  voluntary  deed  only  as 
oo^x^  by  a  motive  which  ne  has  no  Imnd 
in  framing  (except  as  some  other  motive 
or  circumstance  mduced  him  to  frame  it), 
then  he  cannot  be  justly  punished  as  a 
criminal,  and  our  prisons  and  peniten- 
tiaries are  but  institutions  of  torture,  and 
any  ostracism  by  society  of  the  criminal 
who  has  been  tiius  innocently  convicted, 
and  who  has  served  a  term  in  prison  as  a 
felon,  is  simple  cruelty,  for  the  reason  that 
the  most  flagitious  crime,  so-called,  is  in 
reality  the  most  innocent  act,  since  the 
victim  of  this  legal  torture  and  cruel  ostrsr 
cism  could  no  more  help  doiog  as  he  did, 
according  to  this  doctrine  of  Robert  Owen, 
than  could  the  water-wheel  avoid  turning 
under  the  weight  of  water,  or  than  could 
the  supposed  criminal  have  prevented  the 
circumstances  in  which  he  found  himself 
placed. 

But,  in  the  third  place,  the  worst  fea- 
ture of  this  doctrine,  and  that  which, 
more  conclusively  than  anything  else,  goes 
to  show  its  fallacy  as  a  law  of  ethics,  and 
hence,  its  impos»bility  as  a  fact,  is  its 
necessary  fruits,  should  it  be  everywhere 
taught  and  become  the  universal  guiding 
law  of  our  actions.  It  is  only  because  the 
advocates  of  this  doctrine  do  not  believe 
it,  nor  act  upon  it;  in  other  words,  because 
they  are  superior  to  their  philosophy,  that 
they  are  not  ail  in  the  State-prison.  The 
truth  is,  they  neither  believe  that  they  are 
without  the  power  of  voluntary  choice  in 
determining  their  course  in  Ufe,  nor  do 
ihej  teach  such  a  blighting  and  ruinous 
doctrine  to  tbeir  children.  They  are  very 
careful  to  impress  upon  their  sons,  what- 
ever they  may  argue  in  their  club-meetings, 
that  their  success  in  life  depends  upon  the 
choice  they  make  of  their  studies,  their 
books,  their  habits,  their  recreations,  their 
associates,  their  use  of  language,  etc.  No 
father  who  has  the  least  regard  for  the 
future  welfare  of  his  son  would  dare  to 
teach  him  that  he  is  the  absolute  creature 
of  circumstances,  that  he  can  only  act  as 
he  is  acted  upon,  or  as  he  shall  be  influ- 
enced by  the  strongest  motive,  and  that 
should  he  commit  a  crime,  he  is  neverthe- 
less as  innocent  in  the  eyes  of  all  just  and 
educated  men  as  if  he  had  done  the  noblest 
act,  since  all  acts,  good  and  bad,  are  alike, 
and  equally  the  result  of  the  strongest 


motive,  and  which  we  can  no  more  resist 
than  can  a  water-wheel  flght  against  the 
weight  of  water  in  its  buckets.  But  even 
should  a  father  become  so  crazed  by  his 
radical  fanaticism  as  to  teach  this  doctrine 
in  his  family,  it  might  still  not  work  out 
its  legitimate  tendency  and  fruits  in  the 
lives  of  his  sons,  since  the  ineradicable 
sense  of  a  free  will  and  power  of  voUtion 
in  the  mental  constitution  of  every  i^ane 
person  would  shield  such  minds  from  the 
baneful  effects  of  this  abominable  doctrine, 
whatever  metaphysical  difficulties  or  psy- 
chological complexity  may  stand  in  the 
way  of  our  analyzing  the  hidden  springs 
of  thought  and  action  as  relates  to  the 
true  influence  of  motives. 

We  can,  however,  readily  imagine  a  state 
of  society  in  which  this  radic^  view  of 
ethical  law  is  imiversally  taught  in  schools 
and  in  the  family  ciicle,  and  that  an  entire 
community  might  be  thus  educated  for 
generations,  and  taught  to  believe  that 
man  cannot  help  his  actions,  good  or  bad, 
and  that,  whatever  he  does,  he  is  innocent- 
ly coerced  thereto  by  motives  and  circimi- 
stances  over  which  he  has  no  control  We 
have  only,  then,  to  suppose  this  people 
wholly  isolated  from  the  rest  of  the  world, 
and  under  the  exclusive  influence  of  this 
doctrine,  socniUy,  politically,  civilly,  and  in 
all  the  business  relations  of  life,  to  imagine 
them  simken  to  the  lowest  depths  of  self- 
gratification  (provided  such  a  community 
could  exist  at  all),  the  strong  overpowering 
the  weak,  every  man  devoted  to  his  own 
selfish  ends,  without  regard  to  the  wants 
or  wishes  of  others,  believing  each  act  to 
be  innocent  whatever  its  turpitude,  till 
finally  chaos  would  take  the  place  of  all 
law  and  order,  and  worse  than  the  worst 
phase  of*  savage  barbarity  would  usurp  the 
place  of  all  government  and  of  all  true 
ideas  of  civilization.  We  have  supposed 
this  case,  though  it  is,  perhaps,  an  impos- 
sible supposition,  so  long  as  the  human 
mind  is  constituted  as  it  now* is,  with  an 
inbred  consciousness  of  right  and  wrong, 
which  can  only  grow  out  of  the  innate 
power  of  choice  which  every  human  being 
must  feel  that  he  possesses,  and  upon 
which  alone  the  issues  of  life  depend. 
There  is  not,  therefore,  the  least  danger 
that  this  radical  doctrine  of  the  over- 
powering mastery  of  circumstances  and 
motives,  however  involved  in  mystery,  will 
ever  spread  sufficiently  to  subvert  society, 
based  as  it  is  upon  the  intuitive  sense  in 
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every  man  and  woman  that  we  are  endowed  witli 
a  free  will  by  which,  in  the  proper  exercise  of 
the  power  of  volition,  we  may  reject  the  evil  and 
choose  the  good. 

Assuming  as  I  have  been  compelled  to  do  in 
attempting  to  solve  the  problem  of  human  life, 
that  the  living  entity  within  our  material  bodies, 
— life,  soul,  mind  and  spirit, — constitutes  an  or- 
ganism which  is  the  complete  counterpart  of  the 
physical  structure,  it  has  necessarily  led  me  into 
several  new  principles  of  metaphysical  psychol- 
ogy involving  distinctions  not    hitherto  recog- 
nized by  religious    metaphysicists  in  their  at- 
tempts to  refute  materialism  on  the  basis  of  the 
soul's  existence.     As  my  view  of  the  soul,  mind, 
and  life  thus  makes  them  in  combination  a  real 
incorporeal  organism,  I  am  necessarily  obliged 
to  attach  to  such  structure  the  qualities  of  form, 
size,  dimension,  appearance,  etc. ,  the  same  as  wo 
apply  to  the  corporeal  body.      Fonner  writers, 
not  reco^izing  this  incorporeal  organism,  have 
confounded,  the  vital  and  mental  entity,  called 
the  soul,  with  its  attributes  or  operations,  such 
as  love,  grief,  hope,  fear,  anger,  etc.,  and  because 
the  qualities  of  size,  form,  and  appearance  would 
surely  not  be  applicable  to  grief,  joy,  hope,  fear, 
etc. ,  they  have  fallen  into  the  grave  error  of  sup- 
posing that  these  properties  are  equally  inappli- 
cable to  man's  mental   and    vital  entity  •  itself. 
They  have  even  tried  to  show  this  by  asking  the 
question,  as  if  to  ridicule  the  idea  of  the /arm  of 
the  soul,  is  grief  aguare  or  Juxagonal?     Is  joy 
round  or  triangular?      Is  hope  oblong  or  octag- 
onal f  etc. ,  thus  making  no  distinction  whatever 
between  the  soul  and  its  operations  or  attributes. 
/Such  want  of  discrimination  is  hardly  conceivable 
in  great  writers,  but  it  is  a  fact.    Even  the  usually 
careful  metaphysical  reasoner,  Joseph  Cook,  may 
be  cited  as  one  who  has  fallen  into  this  very- 
error.     I  will  quote  a  single  passage  in  which 
this  absence  of  all  proper  distinction  between  the 
vital  and  mental   entity  of  our  being  and  its 
operations  or  attributes  prominently  occurs  : 

**  When  Csesar  saw  Brutus  stab,  and  muffled 
up  his  face  at  the  foot  of  Pompey's  statue,  was 
his  grief  round,  or  square,  or  triangular? 
[Laughter.]"  *'  Wlien  Lincoln,  by  a  stroke  of  his 
pen  manumitted  four  million  slaves,  was  his 
dioice  Jiexa^onal  or  octagonal V*  "These  ques- 
tions show  that  the  terms  which  we  apply  to 
matter  are  totally  inapplicable  and  meaningless 
when  applied  to  mind,*' — Lectures  on  Biology, 
page  224. 

In  *'  mind,"  in  this  quotation,  he  evidently  in- 
cludes soul,  life,  spirit,  since  on  page  154 he  says: 
'•  Only  matter  and  mind  exist  in  the  universe," 
and  as  soul  is  not  matter,  it  must  be  embraced 
under  the  general  division  of  *'  mind."  Now,  is 
it  logical,  not  to  use  a  stronger  word,  to  teach 
that  because  a  property  of  the  soul  is  without 
form,  being  neither  *' square"  nor  *'  round,"  nor 
**  triangular,"  that  the  soul  itself  is  formless  and 
bodiless,  having  no  shape  or  appearance,  could 
our  eyes  be  illumined  so  as  to  see  it?  This  emi- 
nent lecturer  could  just  as  readily  and  logically 
have  proved  that  a  bar  of  iron  is  without  size  or 
shape,  and  thus  have  shown  Xh^tform  is  "  totally 
inapplicable  and  meaningless  when  applied  to " 
it,  because  its  density  or  fusibility  is  neither  long, 
square,  nor  hexagonal  I    He  could  with  the  same 


philosophical  and  metaphysical  perspicacity  have 
held  a  strip  of  wood  in  his  hand,  and  declared  to 
his  audience  that  shape  or  size  is  "  totally  inap- 
plicable and  meaningless  "  as  applied  to  it,  since 
its  combustibility  is  neither  big  nor  little,  neither 
straight  nor  crooked!  Suppose  he  were  exhibit- 
ing an  India  rubber  ball  to  hi^  audience,  and 
should  use  no  finer  discriminating  power  in  dis- 
tinguishing between  the  properties  of  that  body 
and  the  body  itself  than  he  did  between  the  soul 
and  its  properties,  he  might  be  expected  to  rea- 
son something  like  this,  varying  the  quotation 
slightly:  "When  I  hold  this  Imll  in  my  hand 
and  compress  it  between  my  fingers,  you  observe 
that  form  or  size  is  '  totally  inapplicable  and 
meaningless  when  applied'  to  it,  because  its  das- 
ticily  is  neither  round,  nor  square,  nor  triangu^ 
lar.     [Laughter.] " 

I  forbear  to  comment  upon  the  appropriateness 
or  real  drift  of  this  "laughter,"  not  knowing 
whether  the  audience  detected  or  overlooked  the 
truly  laughable  character  of  the  reasoning. 

It  is  thus  entirely  clear  that  the  logic  of  oar 
greatest  metaphysicists  which  ignores  an  incor- 
poreal organism,  and  would  thus  deny  form  to 
our  vital  and  mental  entity  because  its  qualities 
or  properties  of  grief  and  joy,  hope  and  fear,  are 
not  of  a  certain  shape,  must  also  deny  fotm  to 
all  material  bodies  because  their  known  proper- 
ties, such  as  hardness,  density,  elasticity  or  malle- 
ability are  not  square,  flat,  six-sided,  straight  or 
crooked. 

To  make  this  distinction  still  plainer,  if  possi- 
ble, we  ought  to  observe  that  the  properties  of 
all  bodies  or  substances,  like  their  motions,  are 
not  entitative,  being  merely  the  name  whicli  we 
give  to  a  condition  or  relation  of  a  thing  and  not 
a  name  applied  to  the  thing  itself.  Thus,  the 
properties  of  the  soul  or  the  attributes  of  the 
mind  cannot  have  an  entitative  existence  any 
more  than  can  the  qualities  or  properties  of  a 
material  body,  such  as  its  ductility  or  fusibility; 
or  any  more  than  can  its  motions,  which  exist 
only  in  name,  being  our  mode  of  designating  its 
acts  in  changing  from  one  position  to  another. 
So  grief,  love,  joy,  anger,  etc. ,  are  but  modes  of 
motion  of  our  incorporeal,  vital,  and  mental  or- 
ganism, and  in  no  sense  are  they  an  entitative 
Sart  of  the  organism  itself,  any  more  than  Is  ihc 
ardness  of  the  diamond  an  entitative  factor  or 
part  of  this  gem.  I  trust  the  reader  grasps  the 
metaphysical  and  philosophical  distinctions  hero 
pointed  out. 

But  there  are  other  classes  of  psychological 
facts  or  principles  growing  legitimately  out  of 
this  view  of  an  internal  vital  and  mental  organ- 
ism, and  which  have  an  unanswerable  bearing 
against  materialism,  facts  which  no  metaphysi- 
cist,  who  does  not  recognize  such  an  incorpor^ 
structure  or  psychical  organism,  has  any  right  to 
use  or  can  use.  I  refer,  in  the  first  place,  to  the 
fact  that  in  the  darkest  night,  with  our  bodily 
eyes  closed,  we  can  clearly  see  with  the  eyes  of 
our  mental  and  vital  organism  objects  and  forms 
as  distinctly  and  vividly  as  we  might  behold  the 
same  things  with  our  corporeal  eves,  and  in 
broad  day  light.  Yea,  more  viviJIy  and  dis- 
tinctly. And  this  is  not  to  Ixs  explained  on  tlio 
principle  of  memory,  since,  as  every  inventor 
knows,  new  machines,   never  seen   before  by 
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mortal  eve,  have  been  figured  out  and  their  work- 
ing parts  all  seen  to  operate  with  the  utmost  dis- 
tiuctuess  by  the  psychical  and  mental  eyes  alone, 
as  a  real  prophetic  vision  of  what  is  afterward 
pat  into  corporeal  form.  Tell  such  an  inventor 
that  his  vital  and  mental  entity  is  organless, — 
that  the  soul  is  sightless,  even  with  the  physical 
orbs  extinguished, — and  he  will  pronounce  you 
an  ignoramus,  incapable  of  properly  analyzin^^ 
jour  own  mental  worlcings.  If  our  vital  and 
mental  being  is  not  an  organism,  then  how  doei 
the  soul  possess  eyes  with  which  it  sees  even 
more  acutely  than  with  the  external  organs,  and 
can  behold  every  wheel  of  a  complex  chronom- 
eter, emi^  through  Us  casSy  a  thing  impossible  to 
do  by  means  of  the  physical  sense  of  sight  ? 

Tlio  same  thing  is  true  of  the  other  senses.  We 
can  hear  sounds  with  our  psychical  and  mental  ears 
that  we  never  heard  through  the  physical  tym- 
panic membrane.  Take  the  musical  composer  as 
an  exa:nple.  He  lies  in  his  room  surrounded 
with  darkness,  and  when  all  is  still  as  the  cham- 
ber of  death.  His  thoughts  turn  to  his  art  and 
to  his  favorite  employment.  He  touches  the  keys 
of  his  piano  witl^  the  lingers  of  his  soul  and  feels 
them  tremble  under  the  touch  as  truly  and  as 
substantially  as  if  his  corporeal  dis^its  pressed  the 
veritable  ivories.  He  sees  upon  the  music  sheet 
before  him  the  staves  and  bars  and  notes  as 
vividly  as  he  ever  saw  them  with  his  bodily  eyes, 
and,  what  is  more,  he  sees  new  combinations  of 
notes  that  never  existed  before  ;  and  lastly,  he 
hears  the  strains  of  the  new  music  with  his  psy- 
chical ears,  and  which  make  an  impression  upon 
his  mind  so  imperishable  that  the  next  morning  he 
goes  to  his  piano  and  plays  the  new  concerto  from 
memory,  and  writes  down  every  note  just  as  the 
finjers  of  his  soul  felt  them,  the  eyes  of  his  soul 
saw  them,  and  the  ears  of  his  soul  heard  them, 
and  in  the  original  production  of  which  neither 
his  corporeal  fingers,  eyes  nor  ears  had  anything 
to  do.  If  the  soul  be  not  an  organism,  how  can 
such  mental  and  psychical  phenomena  as  these  be 
accounted  for? 

In  reading  the  metaphysical  arguments  of  our 
greatest  reasoners,  drawn  from  tho  analogies  in 
Nature,  aimed  to  meet  and  break  down  material- 
ism by  demonstrating  the  existence  of  the  soul, 
how  often  have  we  felt  the  utter  weakness  of  tho 
logic,  and  seen  the  whole  chain  of  reasoning  fall 
into  a  liiass  of  broken  links  for  the  want  alone 
of  this  rational  view  of  the  problem  of  human 
life  which  makes  the  soul  the  "inner  man," 
constituting  it  a  substantial  organism  as  real  in 
form,  outline,  and  detail  of  structure  as  is  th& 
veritable  organic  body  that  we  see  with  our  phys- 
ical eyes  and  handle  with  our  phyi^ical  hands  ! 

I   reluctantly  refer   again  to  the  lectures  of  1 
Joseph  Cook,  only  as  an  explicit  illustratton  of  I 
the  point  I  am  making  and  by  which  to  impress  it  I 
upon  the  mind  of  the  reader,  and  not  in  any  way 
t)  disparage  the  valuable  services  of  this  great  1 
worker  in  psychological   science  and  religious 
philosophy.     In  his  Lectures  on  Biology  he  em- 
ploys the  following  analogical  argument  to  prove 
the  existence  of  the  soul  as  a  distinct  entity,  j 
separate  fron«;and  external  to,  the  brain.     The 
reasoning  is  like  this  :    The  eye  cannot  see  with-  I 
out  the  aid  of  ligJit — an  agent  wholly  external.  | 
The  ear  cannot  Ji^ar  without  the  aid  of  wund —  ' 


an  agent  wholly  external.  So  the  brain,  being 
ineit,  cannot  think  without  the  aid  of  the  tioul — 
an  agent  equally  external.  Aiid  as  the  destiuc* 
tion  of  the  eye  does  not  destroy  the  external 
agent,  light;  or  the  destruction  of  the  ear  does 
not  destroy  the  external  agent,  sound;  so  the 
destruction  of  the  brain  does  not  destroy  the  ex. 
ternal  agent,  soul.  And  to  show  the  importance 
of  this  analogical  argument  in  support  of  the 
substantial  nature  of  the  soul,  he  refers  to  Dr 
Beale,  author  of  the  great  work  on  Bioplasm, 
Dr.  Draper,  Hermann  Lotze,  and  others  wLo  have 
used  this  tmme  analogy  in  support  of  the  immor- 
tality of  the  soul. 

To  a  casual  leader  this  illustration  seems 
severely  logical  and  conclusive,  but  when  care- 
fully exammed  under  the  "logical  microscope,*' 
as  Mr.  Cook  is  in  the  habit  of  doing,  it  is  seen 
to  be  incurably  lame  at  eveiy  joint,  and  out  of 
which  Prof.  Huxley  could  crush  the  life  with  his 
thumb-nail,  and  show  that,  in  every  feature,  it  is 
directly  favorable  to  materialism.  This  I  pro- 
pose to  allow  him  to  do,  but  let  me  first  quote 
tho  exact  words  of  the  lecturer  : 

"26.  As,  therefore,  from  the  structure  of  the 
eye,  we  may  inferihe  existence  of  auholly  cittemal 
agent,  light,  or  from  that  of  the  ear,  the  exist- 
ence of  a  vhoUy  external  agent,  sound,  so,  bo- 
cause  of  the  absolute  ineitne^s  of  the  cerebral 
structure  in  itself,  we  mutt  attribute  its  activi- 
ties to  an  agent  as  extei-nal  to  it  as  sovnd  is  to  the 
ear,  or  light  to  the  fye"  "That  agent  is  the 
soul" 

"80.  As  the  diteolntion  of  the  eye  does  not  de- 
stroy the  light,  the  actemal  agent  vrhich  acts  vpon 
it;  and  as  tho  dissolution  of  the  ear  does  not 
destroy  the  pnlsations  of  the  air,  the  external 
agent  which  acts  vpon  it;  so  the  dissolution  of  the 
brain  does  not  destroy  tlie  tovl,  the  (Xtf'ntal 
agent  which  sets  it  in  vtction.  [Applause.]"— Biol- . 
ogy,  pp.  181,  182. 

To  all  of  which  Prof.  Huxley  would  reply : 
"Though  tho  dissolution  of  the  eye  does  not 
destroy  the  external  light,  yet  it  d^s  destrov  the 
power  of  seeing;  and  of  what  use  would  light  be 
if  the  sense  of  seeing  were  obliterated?  And 
though  -the  dissolution  of  the  car  does  not  destroy 
external  sounds,  yet  it  does  destroy  the  power  of 
bearing;  and  of  what  use  would  .sound  be  if  the 
sense  of  hearing  were  obliterated  ?  And  though 
the  dissolution  of  the  liain  may  not  destroy  that 
non-atoniio  etherial  rnsMathtnier.t,  called  sonl, 
yet  it  does  dtstroy  the  power  of  thinking  and 
feeHng;  and  <  f  what  use  would  such  an  en- 
swathement  he  with  all  thought  and  Jeeling 
obliterated  ?"* 

"And  again,**  Prof.  Huxley  continues,  "you 
make  ligJti  an  agent  external  to  the  eye,  and 
sound  an  agent  external  to  the  ear,  as  soul  is  an 
agent  external  to  the  brain.  Now,  you  admit 
that  both  light  and  so^tnd,  according  to  all  estab- 
lisbed  principles  of  science,  are  n^ere  modes  of 
motion,  on©  of  the  particles  of  ether  and  tho 
•ther  of  the  particles  of  air,  and  that  neither  ol 
them  are  substantial  entities.  This  is  plain  by 
vour  speaking  of  sound  as  '  pulsations  of  the  air.* 
*rheonly  eonchision,.  then,  from  this  analogy  is,, 
that  the  sinil,.  the  agent  external  to  the  brain  is. 
also  a  mode  0f  motion  and  not  a  substance  of  any 
kind,  being  merely  the  complicated  motion  oit 
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the  brain  molecules,  as  my  friend.  Prof.  Haeckel 
contends,  placed  together  in  a  most  varied  man- 
ner. And  since  sound  necessarily  ceases  to  ex- 
ist (not  being  substantial)  when  the  pulsations  of 
iho  air  cease;  and  as  light  no  longer  exists  (not 
bciu^  a  substance)  when  the  etherial  undulations 
which  constitute  it  cease,  of  course  the  soul  will 
also  cease  to  exist  when  the  molecular  undula- 
tions of  the  brain  subside  1  Your  illustration, 
therefore,  of  the  relation  of  the  soul  to  the  brain 
by  two  universally  admitted  modc9  of  motion^ 
neither  of  them  substantial,  hands  over  your  ana- 
logical argument  into  my  hands  as  one  of  the 
most  valuable  trophies  of  materialism  that  I  have 
yet  seen,  going  to  demonstrate,  as  all  mate- 
ritdists  claim,  that  the  soul  is  but  a  mode  of  mo- 
lion  of  the  ultimate  molecules  of  the  brain,  and 
in  no  sense  a  substantial  entity.  Unless, 
therefore,"  Prof.  Huxley  concludes,  "you  per- 
emptorily reject  the  undulatory  theory  of  sound 
and  light,  and  adopt  Jhe  view  of  the  author  of 
the  Problem  of  Raman  Life  that  sound,  as  well 
as  light,  is  a  real  substance,  you  are  placed  hors 
de  combat,  and  are  forced  to  train,  from  tliis  on, 
ia  the  ranks  of  materialism." 

I  beg  of  Joseph  Cook  and  Hermann  Lotze  not 
to  take  offence  at  my  putting  into  the  hands  and 
mouth  of  Prof.  Huxley  this  disastrous  reply  to 
tlieir  supposed  analogical  proof  of  the  soul's  im- 
mortality, which  turns  out  to  be  so  complete  a 
deuLonstratiou  in  favor  of  materialism.  It  is 
better  that  a  friend  should  strike  this  blow  than 
an  enemy,  since  soon  or  late  the  blow  was  cer- 
tain to  come  unless  materialism  has  lost  its 
senses.  However  deep  its  cut  or  keen  its  smart, 
there  is  a  balm  for  the  wound,  if  they  will  ac- 
cept it.  which  will  not  leave  even  a  cicatrice  to 
tell  the  tale  of  its  infliction.  That  balm  is  the 
incorporeal  **  enswathemeat "  of  the  vital  and 
mental  organism,  which  these  great  advocates 
of  religion  have  so  strangely  overlooked  in  fram- 
ing their  analogical  arguments  in  support  of  tho 
soul's  immortality. 

On  the  supposition  that  the  soul  is  a  veritable 
organism,  it  is  plain  that  it  mu:it  possess  eyes 
and  ears,  as  well  as  a  brain.  This  being  so,  its 
eyes  must  really  be  the  moans  by  which  the 
physical  eyes  see,  and  its  ears  tho  means  by 
which  the  physical  ears  hear,  and  consequently 
the  brain  of  the  soul  must  really  be  the  means 
by  which  the  physical  brain  thinks.  We  prove 
this  by  the  fact  that  the  corporeal  man  can  neither 
see,  hear,  nor  think  when  he  is  dead,  though  his 
physical  eyes,  ears,  and  brain  remain  intact  and 
continue  as  perfect  in  every  part  of  their  corpo 
real  structure  as  when  the  man  was  living. 
Why,  then,  can  he  not  see,  f^ear,  and  think? 
Because  the  soul-organism  has  left  its  *'  earthly 
liouss."  The  incorporeal  eyes,  ears,  and  brain 
of  the  ''inner  man"  have  departed,  leaving  their 
tenement  vacant,  which  is  all  that  is  meant  by 
death,  when  we  come  to  comprehend  it.  The 
corporeal  eyes,  ears,  and  brain  remain  in  every 
respect  as  before  dissolution,  but  that  which  did 


I  the  seeing,  hearing,  and  thinking, — ^this  psychical 
organism  of  tho  real  man, — ^has  made  its  exit, 
though  it  is  no  less  an  entity  because  of  its  inde- 
pendent existence  and  new  mode  of  life  than  is 
the  imago  when  it  takes  its  papilionaceous  flight, 
bidding  adieu  to  the  no  longer  needed  chrysalis. 
Now  where    comes    in   the  true  analogy  in 
the  case  to  help  out  this  very   lame  attempt 
to  utilize  the  undulatory  theory  of  light  and 
sound,  and  which    has  so  unwittingly  proved 
the  soul  to   be  but  a  mode  of    motion,  thus 
handing  over  bodily  the  whole  question  of  im- 
mortality to  the  materialists  ?    it  is  here.    I  have 
shown  by  reference  to  the  inventor  that  the  ejres 
of  the  soul  can  really  see  when  the  bodily  eyes  are 
closed,  and  consequently  without  the  aid  of  ex- 
ternal light.     I  have  also  shown,  by  reference  to 
the  musical  composer,  that  tbe  ears  of  the  soul 
are  really  capable  of  Juaring  musical  strains 
without  the  aid  of  any  external  sounds,  or  any 
action  whatever  upon  the  tympanic  membrane 
and  auditory  nerve.    Then  reasoning  from  anal- 
ogy, the  brain  of  the  soul  may  think  while  the 
physical  brain   remains   totally  quiescent  as  in 
sleep.     Carrying  out  this  line  of  thought  still 
farther :    As  the  eyes  of  the  soul  can  really  tee 
without  the  aid  of  the  physical  eyes,  it  follows 
that  they  could  still  see  if  the  physical  eyes  were 
totally  destroyed,  which  is  known  to  be  a  fact. 
As  the  ears  of  the  soul  can  really  hear  without 
the  aid  of  the  corporeal  ears,  it  lollows  that  the 
same  thing  would   be  true  if  the  bbdily  ears 
were  totally  destroyed,  also  known  to  be  a  fact. 
Consequently,  by  the  clearest  analog}*,  it  follows 
that^  the   brain  of  the  soul  could  coniinue  to 
thinJc  were  the  physical  brain  totally  destroyed. 
This  Icind    of  analogy  comes  home  to  our  ex- 
perience, and  however  defective  it  may  be,  in 
some  of  its  details,  it  at  least  gives  no  aid  nor 
comfort  to  materialism;  while  with  the  additional 
fact  of  the  existence  of  the  vital  and  mental 
organism  scientifically  established,  and  shown  to 
be  an  absolute  necessity  .to  account  for  observed 
phenomena,  otherwise  wholly  inexplicable — as  I 
claim  to  have  done — then  this  analogical  proof 
of  man's  immortality  becomes  equally  a  scien- 
tific and  rational   conclusion.     But  without  this 
recognition  of  the  organic  nature  of  the  soul, 
possessing  eyes,  ears  and  brain,  as  the  real  entity 
in  the  physical  man  which  does  the  seeing,  hear- 
ing, thinking,  and,  in  fact,  perfdims  all  the  other 
functions  of  life,  no  analogy  will  hold  in  favor 
of  a  future  conscious  existence,  or  prove  worth 
a  rush  in  combating  the  materialistic  philosophy 
of  the  day.     Witbout  this  definite  recognition  of 
the  continuous   and   conscious  existence  of  the 
"inner  man,"    with    his  organs  and   faculties 
complete,  all  attempts  at  a  rational  solution  of  the 
problem  of  human  life  will  end  in  signal  failure, 
leaving  the  immortality  of  the  soul  but  a  vision, 
ary  hypothesis,  no  more  definite  or  satisfactory 
to  the  anxious  and    inquiring  mind  than  would 
be  the  last  evanescence  of  a  fading  hope,  or  tbe 
gossamer  outlines  of  a  half- forgotten  dream. 


rNoTE.— Readers  who  nray  cwt  tw  specially  Interested  in  the  discussion  of  purely  physical  sdenoe  might 
profitably,  at  least  for  the  present,  skip  the  following  two  long  chapters  on  Sound  (V  and  VI).  and  continue  tho 
investigation  of  the  Problem  of  Huraan  Life,  and  the  discussion  of  evolution,  materialism,  spontaneous  genera- 
UoD,  etc.,  in  the  seventh,  eighth,  ninth,  tenth,  and  eleventh  chapters,  beginning  at  page  351.  Those,  however, 
who  may  desire  to  read  a  condensed  epitome  of  the  entire  Sound  question,  will  find  it  In  the  sixteen  pag^s 
•f  ;he  Addenda  to  Chapter  VI,  eml»tu:lng  the  Bt-ockett-Wllford  discussion  of  the  Wave-theory,  and  the  Kephari 
objections  with  the  author's  replies,  commencing  at  page  835.  These  sixteen  pages,  m  fact,  prepare  the  waj 
tor  a  better  u*iderstandlng  of  the  monograph  itself. —Pcbt.tshxiui. 
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The  Nature  of  Sound. 
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Chapter  V. 


EVOLUTION  OF  SOUND.— REVIEW  OF  PROFS. 
TYN BALL,  HELM HOLTZ,  AND  MAYER. 


The  Wave-Theory  ^  Sound  Assailed. — A  New  Hypothesis  of  "Substantial  Sonorous  Corpuscles 
Proposed.—  The  Difference  between  the  two  Hypotheses  Pointed  Out. —  No  Middle  Ground  \s>  Possible 
between  the  two. — Hence,  if  Wave-Motion  Breaks  Down  the  Corpuscular  Hypothesis  must  be  Admitted. 
— All  Phenomena  of  Sound  claimed  by  the  Writer  to  be  Explicable  on  the  basis  of  Substantial  Pulses. — 
Several  Illustrations  Given. —  Sympathetic  Vibration  Explained. —  Resonance  Proved  to  be.  Utterly 
Inexplicable  by  the  Wave-Theory. —  Many  Illustrations  brought  to  bear. —  The  Superficiality  of  Physi* 
dsts  Pointed  Out. —  Laughable  Illustrations  from  Tyndall  and  Helmholtz. —  Resonance  Explained. — 
The  True  Law  of  Sound-Generation  given  for  the  first  time. —  Magazine  Explosions  Considered,  and 
Turned  Against  the  Wave-Theory. —  Professor  Mayer's  Unphilosophical  Reasoning  Reviewed. —  The 
Falling  Pitch  of  a  Locomotive- Whistle  on  Passing  a  Station  Considered. —  Other  Objections  Answered. 
—  Reflection  and  Convergence  of  Sound  Explained. — •'Condensations  and  Rarefactions"  shown  to  be 
Fatal  to  the  Wave-Theory. —  The  Illustration  of  the  Stridulation  of  a  Locust  shown  to  be  Disastrous 
to  the  Wave-Hypothesis  in  many  ways. —  Professor  Mayer's  Fatal  Admissions. —  A  Locust  must  exert 
Millions  of  Tons  of  Mechanical  Force  by  the  Motion  of  its  Legs  if  the  Wave-Theory  is  true. —  Shown 
in  Numerous  Ways. — A  Serious  Scientific  Mistake  Perpetrated  by  Professor  Tyndall. —  The  Propaga- 
tiop  of  Sound  by  Means  of  Sonorous  Corpuscles  Explained  and  Contrasted  with  Wave-Motion. —  The 
Discrepancy  Discovered  by  Newton  of  174  fedt  a  Second  in  Sound-Velocity  Fatal  to  the  Theory. — 
2«aplace's  Solution  Proved  Fallacious. —  The  Law  of  Sound- Velocity,  or  the  Relation  of  Density  to 
i£Iasticity,  Examined. —  Amusing  Self-Contradictions  of  Professor  Tyndall. —  Why  has  the  Current 
fheory  of  Sound,  if  False,  not  been  Assailed  before? — An  Overwhelming  Argument  against  the  Theory 
9/rawn  from  the  Supposition  of  Tympanic  Vibration. — Over-Tones,  Resultant  Tones,  &c..  Examined. — 
tflelmholtx's  Analysis  of  the  Ear  Reviewed. —  His  Numerous  Self-Contradictions  and  Inconsistencies 
f^ointed  Out — Beautiful  Analogies  in  Nature  favorable  to  the  Corpuscular  Hypothesis. 


Up  to  this  point  in  the  investigation  of 
the  so-called  natural  forces  or  modes  of 
motion,  I  have  only  hinted  that  Sound,  as 
well  as  Light  and  Heat,  must,  in  the  very 
nature  and  fitness  of  things,  be  a  substan- 
tial entity,  consisting  of  corpuscular  emis- 
sions or  some  kind  of  atomic  emanations. 
I  now  come  to  the  work  of  argument  and 
prcof,  and  shall  endeavor  to  satisfy  the 
reader,  in  this  and  the  following  chapter, 
however  exacting  he  may  be,  not  only  that 
the  above  position  is  every  way  reasonable 
and  probably  true,  from  innumerable  facts 
and  analogies,  but  that  the  current  and 
universally  accepted  wave-theory  of  sound 


is  demonstrably  a  pure  and  simple  fallacy 
of  science,  founded  upon  the  most  super- 
ficial misapprehensions  of  Nature  and  her 
laws, — thus  rendering  the  substantial  na- 
ture of  sound  logically  sustained  by  ex- 
cluding the  only  other  possible  assump- 
tion — wave-motion. 

I  am  aware  of  the  magnitude  of  the  task 
I  have  undertaken  to  perform,  and  have 
considered  well  the  full  import  and  conse- 
quences of  assuming  in  this  seventh  decade 
of  the  nineteenth  century  to  overturn  an 
established  theory  of  science, — especially 
a  theory  like  that  of  Soundy  which  has  not 
only  stood  unshaken  for  centuries,  but  has 
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never  been  so  much  as  called  in  question 
or  doubted  by  a  single  scieatific  writer  for 
2,500  years,  or  since  its  origination  in  the 
time  of  Pythagoras. 

The  truth  is,  the  wave-theory — or,  as  it 
is  popularly  known,  the  undulatory  theory 
— of  sound  has  been  so  long  in  existence 
with  no  one  to  question  its  correctness,  that 
modern  physicists  have  been  in  the  habit 
of  accepting  it,  handed  down  from  genera- 
tion to  generation, with  all  its  unspeakable 
difficulties,  as  a  kind  of  legacy  bequeathed 
from  scientists  of  the  past;  and,  with  an 
acquiescence  unparalleled  in  the  annals 
of  physical  investigations,  have  labored  to 
explain  its  inexplicable  contradictions  and 
reconcile  its  infinite  absurdities, .  with  a 
patient  persistence  which  a  love  of  science 
can  alone  inspire.  Hence  it  is  that  no 
physicist  has  had  the  hardihood,  if  he  had 
the  originality,  to  cut  loose  from  the 
ancient  landmarks  of  the  theory,  or  to 
venture  an  hypothesis  to  take  its  place. 
The  writer  of  these  chapters  is  a  solitary 
— possibly  an  unfortunate — exception,  the 
result  of  whose  venture  the  following  pages 
will  disclose. 

I  will  only  extend  these  introductory 
remarks  here  by  adding  that  I  have  not 
ignored  the  important  fact  in  thus  attempt- 
ing to  revolutionize  the  theory  of  Sound, 
that  I  have  to  meet  face  to  face  the  pow- 
erful intellectual  abilities  of  such  physicists 
as  Helmholtz,  Tyndall,  Kuntz,  Blacerna, 
Mayer,  and  a  host  of  others,  either  one  of 
whom,  when  it  comes  to  the  investigation 
of  questions  relating  to  physical  science,  is 
sufficient  to  make  a  cautious  writer  quail 
and  hesitate,  and  even  repudiate  the  de- 
liberately formed  convictions  of  his  own 
judgment.  This  was  the  actual  impression 
on  my  own  mind  for  many  months  before 
putting  pen  to  paper,  even  after  I  had  be- 
come thoroughly  satisfied  in  reading,  ex- 
perimenting, and   investigating,  that   the 


wave-theory  though  ingenious  was  purely 
visionary,  having  not  a  single  correctly 
understood  fact  of  science  on  which  to 
rest.  I  have  at  last  thrown  off  my  natural 
timidity  and  hesitancy,  and,  though  the 
combat  may  be  mortal  on  my  side,  1  shall 
not  have  proved  the  first  one  who  has 
immolated  himself  upon  the  altar  of  his 
scientific  convictions. 

It  should  be  observed  that  Sir  Isaac 
Newton  held  to  the  substantial  or  corpus- 
cular theor}'  of  light,  but  which  he  was 
finally  forced  to  abandon  for  the  undula- 
tory theory  based  upon  the  supposed  exis- 
tence of  an  intangible  elher  filling  inter- 
stellar space,  for  which,  by  the  way,  not 
one  scintilla  of  scientific  proof  exist&  If 
was  claimed  by  Newton's  opponents  that 
the  refraction  of  light  could  be  more  easily 
explained  by  waves  of  some  kind  of  sub- 
stau'v-e,  and  hence  this  wonderful  ether  was 
invented  to  meet  the  trouble.  Was  there 
ever,  before,  such  a  trifling  scientific  diffi- 
culty magnified  into  such  importance  af 
actually  to  require  the  invention  of  a  sub' 
stance  filling  all  space  to  meet  it  ?  (Query 
Why  do  not  scientists  invent  a  substantia* 
God  filling  all  space  to  account  for  te? 
thousand  times  greater  difficulties  in  Na- 
ture ?  Is  it  because  the  natui'al  heart  if 
at  enmity  against   God^  but  not  against 

elher?)  Had  Newton  thought  of  the  sim- 
2)le  fact  that  light  is  generated  in  pul^ea  or 
loaven  bv  the  incandescent  tremor  of  lunii- 
nous  bodies,  he  need  not  to  have  been 
driven  from  his  gi-ound;  for  surely  a  wave 
of  Hubdantial  Uyhl  ii.se f  will  just  as  readily 
explain  refraction  as  a  nave  of  this  supposed 
ether  !  Wliat  was  the  use  of  inventing  an 
all-pervading  substance  out  of  which  to 
construct  wave-met  ion,  when  substantial 
light,  emitted  in  pulses  or  waves  (as  it 
really  is),  accomplishes  the  same  result  ? 

Sound  is  a  parallel  phenomenon  every 
way  we  can  view  it,  as  it  is  well  known  to 
every  scientific  student  that  it  was  only 
the  universally  acknowledged  fact  that 
sound-phenomena  resulted  from  the  sup- 
posed undulatory  motion  of  the  air,  v.hich 
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\ed  philosophers  to  the  invention  of  this 
all-pervading  luminiferous  ether,  extend- 
ing, as  is  supposed,  to  the  very  outmost 
limits  of  telescopic  vision,  if  not  through- 
out all  space.  When  Professor  Young  first 
suggested  such  a  substance  as  ether^  whose 
undulations  might  explain  certain  phe- 
nomena resembling  those  of  sound,  which 
no  one  had  ever  suspected  to  be  other 
than  caused  by  air-waves,  it  did  not  occur 
to  this  learned  investigator  that  air-waves 
themselves,  as  the  means  of  sound-propa- 
gation, were  a  pure  fallacy  of  science, 
without  one  fact,  or,  when  fully  analyzed, 
appearance  of  fact,  to  warrant  them, —  as 
will  fully  appear  in  due  time. 

I  am  well  aware  that  an  intimation  like 
this,  after  so  many  learned  treatises  on 
sound  as  the  result  of  wave-motion  have 
appeared  from  pens  like  those  of  Helm- 
holtz  and  Tyndall,  will  naturally  awaken 
in  the  scientific  mind  a  feeling  of  contempt 
for  its  author,  mingled  perhaps  with  com- 
miseration. Even  my  most  intimate  friends 
have  warned  me  to  desist  from  publishing 
these  chapters,  unless  I  wish  to  make  my- 
self ridiculous  in  the  eyes  of  the  scientific 
world,  and  be  set  down  as  a  first-class  can- 
didate for  a  lunatic  asylum.  But  as  I  have 
counted  the  cost  and  am  not  at  all  con- 
vinced of  my  insanity,  I  have,  of  course, 
declined  the  advice  so  gratuitously  ten- 
dered. 

Before  introducing  a  single  argument 
against  the  hypothesis  that  sound  is  propa- 
gated by  means  of  atmospheric  undula- 
tions or  any  other  kind  of  w^ave-motion, 
I  wish  to  clearly  state  the  difference  be- 
tween the  old  and  the  new  hypothesis  of 
sound-propagation,  and  to  name  some  of 
the  well-recognized  facts  of  these  phe- 
nomena, on  which  there  can  be  no  contro- 
versy or  difference  of  opinion,  as  the  basis 
of  all  future  argument.  I  do  not  propose 
to  tear  down    the    wave-theory   without 


framing  an  hypothesis  to  take  its  place, 
and  one  which  will  serve  as  a  basis  for  the 
solution  of  the  undeniable  problems  pre- 
sented in  sound-phenomena.  While  main- 
taining, as  I  do,  that  the  wave-theory  is  a 
most  transparent  and  unmitigated  scien- 
tific fallacy,  I  as  strongly  insist  that,  such 
fact  being  clearly  established,  tliere  is 
nothing  else  left  for  sound  to  be  but  sub- 
stantial  emissions.  It  does  not  seem  to  me 
that  a  reflecting  mind  can  draw  any  other 
conclusion  than  corpuscular  emanations 
of  some  kind  of  substance,  however  atten- 
uated it  may  be,  if  first  of  all  the  wave- 
theory  breaks  down  hopelessly,  as  I  shall 
attempt  to  show  it  must. 

Even  if  the  substance  constituting  these 
sonorous  pulses  were  conceded  to  be  as 
attenuated  as  the  material  atoms  compos- 
ing Professor  Tyndall's  gelatinous  luminif- 
erous ether  which  forms  the  basis  of  light- 
waves, I  should  still  maintain  that  such 
substantial  emanations  are  every  way  rea- 
sonable and  consistent  with  Nature's  ana- 
logues, many  of  which  I  will  take  occasion 
to  introduce  as  the  argument  advances, 
while  no  advocate  of  the  undulatory  theory 
of  light  and  of  these  substantial  waves  of 
ether  moving  freely  among  the  molecules 
of  the  diamond,  can  reasonably  object  to 
substantial  discharges  of  sound,  when,  as 
I  have  just  had  occasion  to  intimat) 
light  itself  could  just  as  well  be  supposed 
to  radiate  in  the  form  of  substantial  waves 
or  pulses,  as  first  to  ignore  such  a  substance 
entirely,  and  then  substitute  another  ma- 
terial (luminiferous  ether)  almost  infinitely 
more  difficult  to  accept.* 

*  '«*  To  account  for  the  enormous  velocity  of  proi>- 
agation  in  the  case  of  light,  the  substance  which 
transmits  it  is  assumed  to  be  of  both  extreme  elasticity 
and  extreme  tenuity.  This  substance  is  called  the 
Luminiferous  Ether,  It  fills  all  space ;  it  surrounds 
the  atoms  of  bodies.  .  .  .  The  molecules  of  luminous 
bodies  are  in  a  state  of  vibration.     The  vibrations 
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I  admit  at  once,  in  thus  assuming  what 
must  now  be  unavoidable  in  my  hypoth- 
esis,— namely,  that  the  chirping  of  a  cricket 
fills  the  surrounding  air  with  substantial 
emanations, — that  I  invite,  at  first  sight, 
the  incredulity  if  not  the  ridicule  of  all 
scientific  thinkers;  but  while  this  hypoth- 
esis will  be  shown  to  be  entirely  consistent 
with  other  well-known  natural  phenomena 
all  around  us,  which  no  well-informed 
mind  can  doubt,  it  will  be  demonstrated 
that,  according  to  the  universally  accepted 
wave-theory,  the  cricket  is  actually  made 
to  perform  a  miracle  of  physical  power 
compared  to  which  the  crushing  of  a  gran- 
ite rock  to  powder  by  the  drifting  against 
it  of  a  thistle-pappus  would  be  as  nothing. 

I  may  also  add,  in  this  connection,  that 
it  never  was  thought  of  being  urged  in  the 
arguments  with  Sir  Isaac  Newton,  who 
strongly  held  to  the  corpuscular  theory  of 
light,  that  there  was  any  possible  middle 
ground  between  that  view  and  the  undu- 
latory  hypothesis;  but  rather  it  was  tacitly 
conceded  that  if  one  was  disproved  the 
other  was  clearly  substantiated.  It  was 
never  intimated  by  any  opponent  of  New- 
ton's hypothesis — not  even  by  the  great 
mathematician  Laplace  —  that  if  ether- 
waves  were  absolutely  shown  to  be  falla- 
cious and  impossible,  some  other  hypoth- 
esis might  be  suggested  besides  substantial 
emanations.  It  seemed  to  be  conceded 
on  all  hands  that  if  wave-motion  fell  to 
the  ground,  the  fact  became  established 
that  light  as  substance  of  some  kind  must 
be  taken  for  granted. 

ore  taken  up  by  the  ether  and  transmitted  through 
it  in  Tvav^s,**  &c, 

**  In  fact,  the  mechanical  properties  of  the  ether 
are  rather  those  of  a  so/id  than  of  an  air." — **  The 
luminiferous  ether  has  definite  mechanical  proper- 
ties. It  is  almost  infinitely  more  attenuated  than 
^ny  known  gas,  but  its  properties  are  those  of  a 
solid  rather  than  those  of  a  gas.  It  resembles ^>/^ 
Ather  than  tf»>."-^TYNDALL  on  "  Light,"  pp.  57,60. 


So,  also,  stands  the  question  as  regards 
sound.  If  atmospheric  wave-motion  is 
ruled  out  by  fair  logic  and  incontrovertible 
facts,  there  is  no  middle  ground  which 
can  be  assumed  between  it  and  substan- 
tial emissions.  Professor  Helmholtz  lays 
down  the  principle  in  logic  and  science 
that  a  proposition  is  fairly  sustained  by 
the  exclusion  of  all  other  supposable  as- 
sumptions. I  shall  therefore  avail  myself 
of  this  logic  (since  something  must  cause 
the  sensation  we  term  sound),  and  insist 
that  if  I  shall-  clearly  succeed  in  demon- 
strating the  fallacy  of  wave-motion  as  the 
cause  of  sonorous  sensations,  then  the  cor- 
puscular theory  becomes  necessarily  estab- 
lished till  such  time  as  physicists  shall  dis- 
cover and  elucidate  some  more  plausible 
middle  ground  as  a  solution  of  sound  phe- 
nomena. I  doubt  not  the  scientific  reader 
will  readily  admit  the  fairness  and  logical 
necessity  of  the  position  here  assumed. 

What,  then,  is  the  real  difiference  be- 
tween the  two  hypotheses,  one  or  the  other 
of  which  must  be  accepted? 

Sound  is  undoubtedly  generated  by  the 
vibratory  motion  of  whatever  instrument 
produces  it,  just  as  light  is  admitted  to 
have  its  origin  in  the  tremulous  motion  of 
the  incandescent  molecules  of  luminous 
bodies.  Sound  thus  produced  is  claimed 
in  this  hypothesis  to  be  a  finely  attenuated 
substance,  which  is  radiated  from  the 
sound-producing  body  by  an  unknown  law 
of  diffusion,  just  as  the  radiant  atoms  of 
light,  heat,  magnetism,  electricity,  and  even 
odor,  are  sent  off  from  their  respective 
sources. 

Science,  as  yet,  has  given  us  no  light  on 
the  subject  of  radiation  or  conduction.  It 
even  can  not  explain  osmotic  action,  ob 
why  liquids  of  different  densities  tend  to 
mix  or  project  their  particles  through  each 
other,  in  opposition  to  the  law  of  gravity; 
or  why  grains  of  odor  tend  to  shoot  through 


Chap.  V. 


The  Nature  of  Sotmd. 


77 


still  atmosphere  at  considerable  velocity, 
much  less  by  what  law  magnetic  atoms  dart 
c  ff  from  the  poles  of  a  magnet  in  ceaseless 
streams,  or  what  motile  force  sends  elec- 
tric fluid  through  a  wire  at  almost  incon- 
ceivable velocity.  It  is  enough  for  us,  in 
the  present  investigation,  to  know  that 
such  laws  of  radiation  and  conduction  do 
exist,  and  that  each  of  these  incorporeal 
substances  named,  if  they  be  substances, 
such  as  Light,  Heat,  Magnetism,  Electri- 
city, Gravitation,  Odor,  and  Sound,  has 
its  own  peculiar  law  of  radiation  and  con- 
duction, suited  by  the  AUwise  Lawgiver 
to  the  use  which  each  of  these  imponder- 
able substances  is  intended  to  serve. 

As  sound  is  generated  by  the  vibratory 
action  of  the  instrument  which  produces 
it,  and  consists  (as  I  assume)  of  atomic 
emissions,  it  is  in  strict  accordance  with 
philosophy  and  reason  that  these  corpus- 
cular emissions  should  be  radiated  in 
sonorous  pulses  or  discharges^  instead  of 
continuous  streams,  each  discharge  syn- 
chronizing with  the  vibratory  movement 
of  the  string  or  other  instrument  which 
generates  it,  exactly  as  I  have  assumed 
light  to  be  emitted  from  stellar  bodies. 

The  distance  between  these  discharges 
as  they  pass  off,  or  the  interval  occurring 
l)etween  their  transmissions,  determines 
the  ^itch  of  the  sound.  If  the  vibratory 
oscillations  of  the  instrument  be  slow, 
thereby  causing  a  low  pitch,  thfcn  the  syn- 
chronous discharges  of  the  sonorous  sub- 
stance will  strike  the  tympanic  membrane 
of  the  distant  listener  exactly  the  same 
intervals  apart,  and  consequently  will  pro- 
duce the  same  pitch  of  tone  there.  But  if 
the  sound-producing  instrument  vibrates 
rapidly,  the  sonorous  discharges  must 
necessarily  pass  off  with  a  corresponding 
rapidity,  and  reach  the  ear  with  a  corre- 
spondingly higher  pitch  of  tone.  Such 
discharges  radiate  through  the  atmosphere 


at  ordinary  temperature — say  sixty  degrees 
Fahrenheit — at  1120  feet  a  second,  as 
proved  by  careful  observation. 

If  sound  consists  of  substantial  atoms, 
as  I  propose  to  show  must  be  the  case  be- 
fore I  conclude  this  treatise,  then  it  must 
travel  through  whatever  body  conducts  it 
— let  that  be  air,  water,  wood,  or  iron, — 
in  the  manner  here  described,  namely,  as 
sonorous  pulses  or  discliargeSy  such  dis- 
charges and  vibrations  keeping  up  their 
perfect  synchronism  or  periodicity. 

The  current  theory  of  sound,  in  speak- 
ing of  these  sonorous  discharges,  calls 
them  ^^air-wavesy*  and  the  intervals  occur- 
ring between  them  ^^ wave-lengths y'  which 
determine,  in  the  same  manner  as  I  have 
described,  the  pitch  of  tone.  If  the  vibra- 
tory motions .  of  the  instrument  be  slou\ 
the  air-waves  supposed  to  be  "moulded" 
and  sent  off  by  such  vibrations  are  said 
to  be  longy  or  to  be  of  a  considerable  dis- 
tance from  crest  to  crest  or  from  sinus 
to  sinus,  or,  to  use  the  technical  phrase, 
"from  condensation  to  condensation^  and 
from  rarefaction  to  rarefactiony*  as  ex- 
pressed by  ajl  writers  on  the  subject.  If 
the  vibrations  of  the  string  or  other  sound- 
producing  body  be  rapidy  the  waves  will  be 
short  and  the  pitch  of  the  sound  corre- 
spondingly high.  The  undulatory  theory 
teaches  that  these  air-waves  are  moulded 
by  the  string  or  tuning-fork  into  "conden- 
sations and  rarefactions,"  and  sent  off  in 
this  form  to  the  ear,  however  distant  so 
the  tone  is  audible,  producing  the  sensa- 
tion of  sound  by  the  successive  dashing  of 
these  air-waves  against  the  tympanic  mem* 
branny  thus  causing  the  drum-skin  of  the 
ear  to  oscillate  synchronously  to  such 
waves.  Hence,  that  these  air-wax^eSy 
moulded  and  sent  off  by  the  vibrating 
string  or  fork,  must  travel  undistorted  the 
entire  distance  the  sound  is  heardy  it  matter  $ 
not   what    counteracting    currentSy   waves^ 
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4<mndSy    or  atmospheric    disturbances    may 
<ross  their  path  I 

Perhaps  there  is  no  better  place  than 
right  here  to  make  a  few  brief  citations 
from  the  highest  living  authorities  on  this 
subject,  in  order  that  the  real  position  of 
scientists  on  the  current  wave-theory  may 
not  be  misunderstood.  These  citations 
are  selected  because  they  concisely  em- 
body the  popular  notions  regarding  sound- 
waves, with  an  authority  which  is  looked 
up  to  as  standard  in  all  our  institutions  of 
learning.  I  request  the  reader  to  carefully 
read  them;  and,  if  not  familiar  with  this 
branch  of  scientific  investigation,  to  study 
them,  as  a  proper  comprehension  of  their 
teaching  will  save  time  in  prosecuting 
the  argument,  and  prevent  the  necessity 
for  frequently  recurring  to  this  list  of  pas- 
sages. All  my  quotations  from  Professor 
Tyndairs  Lectures  on  Soundy  in  the  course 
of  this  argument,  will  be  made  from  the 
second  edition,  except  in  a  few  instances 
from  the  third  edition,  which  will  be  indi- 
cated. This  occurs  for  the  reason  that 
most  of  the  arguments  were  prepared  be- 
fore the  third  edition  of  Lectures  on  Souna 
was  published.  Professor  Tyndall  remarks 
as  follows: — 

I. — '*  With  regard  to  the  point  now  under  con- 
sideration, you  will,  I  trust,  endeavor  to  form  a 
definite  image  of  a  wave  of  sound.  You  ought  to 
see  mentally  the  air-particles  when  urged  outwards 
by  the  explosion  of  our  balloon  crowding  closely 
together;  but  immediately  behind  this  condensation 
you  ought  to  see  the  particles  separated  more  widely 
apart.  You  ought,  in  short,  to  be  able  to  seize  the 
conception  that  a  sonorous  wave  consists  of  two 
portions,  in  the  one  of  which  the  air  is  more  dense 
and  in  the  other  of  which  it  is  less  dens£  t/ian  usual, 
A  condensation  and  a  rarefaction^  then,  arc  the  two 
constituents  of  a  wave  of  sound" 

2. — "Fix  your  attention  upon  n  particle  of  air 
as  the  sound-wave  passes  over  it;  it  is  urged  from 
lis  position  of  rest  towards  a  neighbor  particle  ^  first 
with  an  accelerated  motion  and  then  with  a  retarded 
6ne.  T\it  force  which  first  urges  it  is  opposed  by 
the  elastic  force  of  the  air,  which  finally  stops  the 


particle,  and  causes  it  to  recoil.  .  .  .  The  dis^ 
tance  through  which  the  air-particle  moves  te  and 
fro,  when  the  sound-wave  passes  it,  is  called  the 
amplitude  oft/ie  vibration.  The  intensity  [loudness] 
of  the  sound  is  also  proportional  to  the  square  oj 
the  amplitude," 

3' — **  The  motion  of  the  sonorous  wave  must  not 
be  confounded  with  the  motion  of  the  particle* 
which  at  any  moment  form  the  wave.  During  the 
passage  of  the  wave  every  particle  concerned  in  its 
transmission  makes  only  a  small  excursion  to  amd 
fro.  The  length  of  this  excursion  is  called  the 
amplitude  of  the  vibration* 

\. — **A  sonorous  wave  consists  of  two  parts,  in 
one  of  which  the  air  is  condensed,  and  in  the  other 
of  which  rarefied,  ...  In  the  condensed  portion 
of  a  sonorous  wave  the  air  is  above,  in  the  rarefied 
portion  it  is  below  the  average  temperature,  ,  .  . 
This  change  of  temperature  produced  by  the  passage 
of  the  sonorous  wave  itself  virtually  augments  tke 
elasticity  of  the  air,  and  makes  the  velocity  of  sound 
about  one  sixth  greater  than  it  would  be  if  therr 
were  no  change  of  temperature,  .  .  .  "When  I  speak 
of  a  sonorous  wave  I  mean  a  condensation  and  its 
associated  rarefaction.  ,  .  .  When  a  body  capable 
of  emitting  a  musical  sound — a  tuning-fork,  for 
example — vibrates,  it  moulds  the  surrounding  air 
into  sonorous  waves,  each  of  which  consists  of  a 
condensation  and  a  rarefaction, " 

5. — •*  We  have  already  learned  that  what  is  loud- 
ness in  our  sensations  is  outside  of  us  nothing  more 
than  ividth  of  swing  or  amplitude  of  the  vibrating 
air-particles.  ** 

6. — "Having  determined  the  rapidity  of  vibra^ 
tion,  the  length  of  the  corresponding  sonorous  tfaz-e 
is  found  with  the  utmost  facility.  Imagine  this 
tuning-fork  vibrating  in  free  air  [384  vibrations  to 
the  second].  At  the  end  of  a  second  from  the  time 
it  commenced  its  vibrations,  the  foremost  waz'e 
would  have  reached  a  distance  of  loq/o  feet  in  air  at 
the  freezing  temperature.  In  the  air  of  this  room, 
which  has  a  temperature  of  about  15**  Cen.,  it 
would  reach  a  distance  of  1 120  feet  in  a  second. 
In  this  distance,  therefore,  are  embraced  384  sorie?- 
rous  waves.  Dividing,  therefore,  11 20  by  3S4,  v%-c 
fnd  the  length  of  each  wave  to  be  nearly  3  feet." 

7. — '*  How  are  we  to  picture  to  ourselves  the 
condition  of  the  air  through  which  this  musical 
S0und  is  passing?  Imagine  one  of  the  prongs  of 
the  vibrating  fork  swiftly  advancing;  it  compresses 
the  air  immediately  in  front  of  it,  and  when  it  re- 
treats it  leaves  a  partial  vacuum  behind,  the  pro- 
cess being  repeated  by  every  subsequent  advance 
and  retreat.   The  whole  function  of  the  tuning-fork 
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is  to  carve  the  air  into  these  ctmdensafions  and  rare' 
factions^  and  they,  as  they  arc  formed,  propagate 
themselves  in  snccession  through  the  air.  A  r^ff- 
densation  with  its  associated  rarefaction  constitutes, 
as  already  stated,  a  sonorous  wave.  In  water  the 
length  of  a  wave  is  measured  from  crest  to  crest;; 
while  in  the  case  of  sound  the  wave-length  is  given 
by  the  distance  between  two  successive  condensations. 
In  fact,  the  condensation  of  a  sound-wave  corre- 
sponds to  the  crest,  while  the  rarefaction  of  the 
siound-wave  corresponds  to  the  sinus  of  the  water- 


wave. 


8. — **  Figure  clearly  to  your  minds  a  harp-string 
vibrating  to  and  fro,  it  advances,  and  causes  the 
Articles  of  air  in  front  of  it  to  crowd  together^  thus 
producing  a  condensation  of  the  air.  It  retreats, 
and  the  air-particles  behind  it  separate  more  widely, 
thus  producing  a  rarefaction  of  the  air.  The  string 
again  advances,  and  produces  a  condensation  as 
before;  it  again  retreats,  and  produces  a  rarefaction. 
In  this  way  the  air  through  which  the  sound  of  the 
string  is  propagated  is  moulded  into  a  regular  se- 
quence of  condensations  and  rarefactions^  which 
travel  yiiih  a  velocity  of  about  iioo  feet  a  second. 
The  length  of  the  wave  is  measured  from  the  centre 
of  one  condensation  to  the  centre  of  the  next  one." 

9. — **  We  must  devote  a  moment's  attention  in 
passing  to  the  word  Amplitude,*  here  employed. 
The  pitch  of  a  note  depends  solely  on  the  npmber 
of  aerial  waves  which  strike  the  ear  in  a  second. 
The  loudness  or  intensity  of  a  note  depends  on  the 
distance  within  which  the  separate  atoms  of  the  air 
vibrate.  This  distance  is  called  the  amplitude  of 
the  vibration." — Tyndall,  lectures  on  Sound, 
pp.  5, 1 1, 44, 46, 4S,  62, 69,  83. —  Heat  as  a  Mode  of 
Motion,  pp.  225,  372. 

I  also  quote  from  Professor  Helmholtz  : 

10. — "Suppose  a  stone  to  be  thrown  into  a  piece 
of  calm  water.  Round  the  spot  struck  there  forms 
a  little  ring  of  wave,  which,  advancing  equally  in 
all  directions,  expands  to  a  constantly  increasing 
circle.  Corresponding  to  this  ring  of  waves  sound 
also  proceeds  in  the  air  from  the  excited  point,  and 
advances  in  all  directions  as  far  as  the  limits  of  the 
mass  of  air  extend.  The  process  in  the  air  is  essen- 
ticUly  identical  with  that  on  the  surface  of  the 
water.'* — Helmholtz,  Sensations  of  Tone,  p.  14. 

I  have  numbered  the  foregoing  citations 
in  view  of  possible  reference  to  them  as 
the  argument  advances. 

With  these  passages  before  the  reader 
there  need  be  no  difficulty  in  grasping  the 


essential  features  of  the  wave-theory  of 
sound,  which,  in  fact,  up  to  the  present 
moment,  is  the  only  hypothesis  ever  ad- 
vanced, so  far  as  I  have  been  able  to  learn, 
by  which  to  explain  these  well-known  phe- 
nomena. Other  passages  will  be  quoted, 
from  time  to  time,  as  special  questions 
come  up  for  discussion. 

Believing,  as  I  do,  that  the  new  hypoth- 
esis of  sonorous  discharges  of  some  sort 
of  attenuated  substance  will  fully  and  sat- 
isfactorily explain  all  phenomena  observed 
in  sound,  even  better  than  they  can  be  ex- 
plained by  physical  and  mechanical  air- 
waves, I  will  at  once  make  a  practical  ap* 
plication  of  the  corpuscular  theory  to  a 
few  problems  which  have  been  always 
looked  upon  as  conclusive  proof  of  the 
air-wave  hypothesis. 

The  first  and  one  of  the  most  prominent 
examples  of  this  kind  is  that  oi  sympathetic 
vibration^  or  the  surprising  fact  that  if  two 
strings  or  forks  are  tuned  to  perfect  unison 
or  in  such  a  way  that  they  will  make  ex- 
actly the  same  number  of  normal  oscilla- 
tions in  a  second,  and  if  one  of  them  is 
thrown  into  vibration,  its  unison  neighbor 
if  placed  near  enough  to  it  will  also  start 
into  vibratory  motion,  and  sound  audibly 
without  anv  connection  whatever  with  the 
actuating  string  or  fork  except  the  inter- 
vening air. 

The  reason  assigned  for  this  by  the  ad- 
vocates of  the  current  theory,  is,  that  the 
air-waves  moulded  and  sent  off  from  the 
excited  string  or  fork,  striking  against  its 
unison  neiglibor  in  synchronism  with  its 
own  normal  tendency  to  swing,  start  it 
gradually  into  oscillation,  very  feebly  at 
first,  but  each  succeeding  air-wave  dash- 
ing against  it  in  perfect  periodicity  to  its 
own  vibrations,  gives  it  a  new  impetus  at 
every  blow,  till  finally  this  sympathetic 
motion  is  brought  to  its  maximum.  This 
phenomenon,  first  observed  by  Pythagoras 
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ioundSy    or  atmospheric    disturbances    may 
<ross  their  path! 

Perhaps  there  is  no  better  place  than 
right  here  to  make  a  few  brief  citations 
from  the  highest  living  authorities  on  this 
subject,  in  order  that  the  real  position  of 
scientists  on  the  current  wave-theory  may 
not  be  misunderstood.  These  citations 
are  selected  because  they  concisely  em- 
body the  popular  notions  regarding  sound- 
waves, with  an  authority  which  is  looked 
up  to  as  standard  in  all  our  institutions  of 
learning.  I  request  the  reader  to  carefully 
read  them;  and,  if  not  familiar  with  this 
branch  of  scientific  investigation,  to  study 
them,  as  a  proper  comprehension  of  their 
teaching  will  save  time  in  prosecuting 
the  argument,  and  prevent  the  necessity 
for  frequently  recurring  to  this  list  of  pas- 
sages. All  my  quotations  from  Professor 
Tyndall's  Lectures  on  Sounds  in  the  course 
of  this  argument,  will  be  made  from  the 
second  edition,  except  in  a  few  instances 
from  the  third  edition,  which  will  be  indi- 
cated. This  occurs  for  the  reason  that 
most  of  the  arguments  were  prepared  be- 
fore the  third  edition  of  Lectures  on  Souna 
was  published.  Professor  Tyndall  remarks 
as  follows: — 

I. — "With  regard  to  the  point  now  under  con- 
sideration, you  will,  I  trust,  endeavor  to  form  a 
definite  image  of  a  wave  of  sound.  You  ought  to 
see  mentally  the  air-particUs  when  urged  outwards 
by  the  explosion  of  our  balloon  crowding  closely 
together;  but  immediately  behind  this  condensation 
you  ought  to  see  the  particles  separated  more  widely 
apart.  You  ought,  in  short,  to  be  able  to  seize  the 
conception  that  a  sonorous  wave  consists  of  two 
portions,  in  the  one  of  which  the  air  is  more  dense 
and  in  the  other  of  which  it  is  less  dens£  than  usual, 
A  condensation  and  a  rarefaction,  then,  arc  the  two 
constituents  of  a  wave  of  sound** 

2. — "Fix  your  attention  upon  b.  particle  of  air 
as  the  sound-wave  passes  over  it;  it  is  urged  from 
lis  position  of  rest  towards  a  neighbor  particle^  first 
with  an  accelerated  motion  and  then  with  a  retarded 
6ne.  T\it  force  which  first  urges  it  is  opposed  by 
the  elastic  force  of  the  air,  which  finally  stops  the 


particle,  and  causes  it  to  recoil.  .  .  .  The  eiis. 
iance  through  which  the  air-particle  moves  U  and 
fro,  when  the  sound-wave  passes  it,  is  called  the 
amplitude  oftJit  vibration.  The  intensity  [loudness] 
of  the  sound  is  also  proportional  to  the  square  cj 
the  amplitude,** 

3' — **  The  motion  of  the  sonorous  wave  most  not 
be  confounded  with  the  motion  of  the  pariicUi 
which  at  any  moment  form  the  wave.  During  tbe 
passage  of  the  wave  every  particle  concerned  in  its 
transmission  makes  only  a  small  excursion  to  amd 
fro.  The  length  of  this  excursion  is  called  the 
amplitude  of  the  vibration* 

4. — '*A  sonorous  wave  consists  of  two  parts,  in 
one  of  which  the  air  is  condensed,  and  in  the  other 
of  which  rarefied,  ...  In  the  condensed  portion 
of  a  sonorous  wave  the  air  is  above,  in  the  rarefied 
portion  it  is  below  the  average  temperature,  .  .  . 
This  change  of  temperature  produced  by  the  passage 
of  the  sonorous  wave  itself  virtually  augments  the 
elasticity  of  the  air,  and  makes  the  velocity  of  sound 
about  one  sixth  greater  than  it  would  be  if  there 
were  no  change  of  temperature,  .  .  .  When  I  speak 
of  a  sonorous  wave  I  mean  a  condensation  and  its 
associated  rarefaction,  ,  .  .  When  a  body  capable 
of  emitting  a  musical  sound — a  tuning-fork,  for 
example — vibrates,  it  moulds  the  surrounding  air 
into  sonorous  waves,  each  of  which  consists  of  a 
condensation  and  a  rarefaction.** 

5. — **  We  have  already  learned  that  what  is  loud- 
ness in  our  sensations  is  outside  of  us  nothing  more 
than  width  of  swing  or  amplitude  of  the  vibrating 
air-particles.** 

6. — "Having  determined  the  rapidity  of  vibra- 
tion, the  length  of  the  corresponding  sonorous  toave 
is  found  with  the  utmost  facility.  Imagine  this 
tuning-fork  vibrating  in  free  air  [384  vibrations  to 
the  second].  At  the  end  of  a  second  from  the  time 
it  commenced  its  vibrations,  the  foremost  waze 
would  have  reached  a  distance  of  loq/afcet  in  air  at 
the  freezing  temperature.  In  the  air  of  this  room, 
which  has  a  temperature  of  about  is**  Cen.,  it 
would  reach  a  distance  of  1120  feet  in  a  second. 
In  this  distance,  therefore,  are  embraced  384  sot:o^ 
rous  waves.  Dividing,  therefore,  11 20  by  384,  v»c 
find  the  length  of  each  7vave  to  be  nearly  '^feet.** 

7. — "How  are  we  to  picture  to  ourselves  the 
condition  of  the  air  through  which  this  musical 
S0utui  is  passing?  Imagine  one  of  the  prongs  of 
the  vibrating  fork  swiftly  advancing;  it  compresses 
the  air  immediately  in  front  of  it,  and  when  it  re- 
treats it  leaves  a  partial  vacuum  behind,  the  pro- 
cess being  repeated  by  every  subsequent  advance 
and  retreat.    The  whole  function  of  the  tuning-fork 
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is  to  carve  the  air  into  these  condensations  and  rare- 
factions^ and  they,  as  they  arc  formed,  propagate 
themselves  in  succession  through  the  air.  A  con- 
densation with  its  associated  rarefaction  constitutes, 
as  already  stated,  a  sonorous  wave.  In  luater  the 
Ungth  of  a  wave  is  measured  from  crest  to  crest; 
while  in  the  case  of  sound  the  wave-length  is  given 
by  the  distance  between  two  successive  condensations. 
In  fact,  the  condensation  of  a  sound-wave  corre- 
sponds to  the  crest^  while  the  rarefaction  of  the 
j«ound-wav<j  corresponds  to  the  sinus  of  the  water- 


wave. 

8. — "  Figure  clearly  to  your  minds  a  harp-string 
vibrating  to  and  fro,  it  advances,  and  causes  the 
particles  of  air  in  front  of  it  to  crowd  together^  thus 
producing  a  condettsation  of  the  air.  It  retreats, 
and  the  air-particles  behind  it  separate  more  widely, 
Uius  producing  a  rarefaction  of  the  air.  The  string 
again  advances,  and  produces  a  condensation  as 
before;  it  again  retreats,  and  produces  a  rarefaction. 
In  this  way  the  air  through  which  the  sound  of  the 
string  is  propagated  is  moulded  into  a  regular  se- 
quence of  condensations  and  rarefactions^  which 
travel  vi'vCa  a  velocity  of  about  iioo  feet  a  second. 
The  length  of  the  wave  is  measured  from  the  centre 
of  one  condensation  to  the  centre  of  the  next  one." 

9. — **We  must  devote  a  moment's  attention  in 
passing  to  the  word  Amplitude,*  here  employed. 
The  pitch  of  a  note  depends  solely  on  the  npmber 
of  aerial  waves  which  strike  the  ear  in  a  second. 
The  loudness  or  intensity  of  a  note  depends  on  the 
distance  within  which  the  separate  atoms  of  the  air 
vibrate.  This  distance  is  called  the  amplitude  of 
the  vibration.*' — Tyndall,  Lectures  on  Sounds 
pp.  5,  II,  44, 46, 48, 62, 69,  83. — Heat  as  a  Mode  of 
Motion,  pp.  225,  372. 

I  also  quote  from  Professor  Helmholtz : 

10. — **  Suppose  a  stone  to  be  thrown  into  a  piece 
of  calm  water.  Round  the  spot  struck  there  forms 
a  little  ring  of  wave,  which,  advancing  equally  in 
all  directions,  expands  to  a  constantly  increasing 
circle.  Corresponding  to  this  ring  of  waves  sound 
also  proceeds  in  the  air  from  the  excited  point,  and 
advances  in  all  directions  as  far  as  the  limits  of  the 
mass  of  air  extend.  The  process  in  the  air  is  essen- 
tially identical  with  that  on  the  surface  of  the 
water.** — Helmholtz,  Sensations  of  Tone,  p.  14. 

I  hive  numbered  the  foregoing  citations 
in  view  of  possible  reference  to  them  as 
the  argument  advances. 

With  these  passages  before  the  reader 
there  need  be  no  difficulty  in  grasping  the 


essential  features  of  the  wave-theory  of 
sound,  which,  in  fact,  up  to  the  present 
moment,  is  the  only  hypothesis  ever  ad- 
vanced, so  far  as  I  have  been  able  to  learn, 
by  which  to  explain  these  well-known  phe- 
nomena. Other  passages  will  be  quoted, 
from  time  to  time,  as  special  questions 
come  up  for  discussion. 

Believing,  as  I  do,  that  the  new  hypoth- 
esis of  sonorous  discharges  of  some  sort 
of  attenuated  substance  will  fully  and  sat- 
isfactorily explain  all  phenomena  observed 
in  sound,  even  better  than  they  can  be  ex- 
plained by  physical  and  mechanical  air- 
waves, I  will  at  once  make  a  practical  ap- 
plication of  the  corpuscular  theory  to  a 
few  problems  which  have  been  always 
looked  upon  as  conclusive  proof  of  the 
air-wave  hypothesis. 

The  first  and  one  of  the  most  prominent 
examples  of  this  kind  is  that  of  sympathetic 
vibration^  or  the  surprising  fact  that  if  two 
strings  or  forks  are  tuned  to  perfect  unison 
or  in  such  a  way  that  they  will  make  ex- 
actly the  same  number  of  normal  oscilla- 
tions in  a  second,  and  if  one  of  them  is 
thrown  into  vibration,  its  unison  neighbor 
if  placed  near  enough  to  it  will  also  start 
into  vibratory  motion,  and  sound  audibly 
without  anv  connection  whatever  with  the 
actuating  string  or  fork  except  the  inter- 
vening air. 

The  reason  assigned  for  this  by  the  ad- 
vocates of  the  current  theory,  is,  that  the 
air-waves  moulded  and  sent  off  from  the 
excited  string  or  fork,  striking  against  its 
unison  neighbor  in  synchronism  with  its 
own  normal  tendency  to  swing,  start  it 
gradually  into  oscillation,  very  feebly  at 
first,  but  each  succeeding  air-wave  dash- 
ing against  it  in  perfect  periodicity  to  its 
own  vibrations,  gives  it  a  new  impetus  at 
every  blow,  till  finally  this  sympathetic 
motion  is  brought  to  its  maximum.  This 
phenomenon,  first  observed  by  Pythagoras 
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'  over  twenty-five  hundred  years  ago,  was, 
,  perhaps,the  origin  of  the  atmospheric  wave- 
theory,  since  which  time  it  has  reigned  su- 
preme, never  having  been  called  in  ques- 
tion by  any  succeeding  investigator  of 
sound.  It  is,  therefore,  a  venerable  and 
highly  respectable  theory  with  which  I 
have  undertaken  to  deal  in  this  discussion. 
Though  I  shall  undertake  to  show  that 
the  above  explanation  can  not  be  the  true 
solution  of  this  sympathetic  problem,  and 
that  it  must  be,  therefore,  a  clear  mistake 
based  on  superficial  observation,  yet,  before 
doing  so  I  will  gradually,  prepare  the  reader 
for  the  new  solution  of  this  singular  physi- 
cal effect,  that  the  two  explanations  may 
be  placed  in  juxtaposition  before  him. 

I  assume  that  there  is  a  veritable  sym- 
pathetic attraction  potentially  existing  in 
every  sound-producing  body  for  every 
other  sound-producing  body  which  has  or 
may  have  a  unison  or  synchronous  vibra- 
tion. The  unison  condition  alone  develops 
this  sympathetic  attraction  into  practical 
operation.  As  the  analogue  of  this  there 
exists  potentially  in  every  piece  of  iron 
magnetic  attraction  for  every  other  iron 
body.  When  a  piece  of  iron  is  converted 
or  tuned  into  steel,  and  assumes  the  char- 
acter of  a  magnet  through  the  influence 
of  electric  currents,  it  may  be  said  to  be 
in  unison  with  the  molecular  character  of 
other  iron  bodies,  causing  an  affinity  to 
co-exist  between  them.  Why  it  attracts 
another  mass  of  iron,  overcoming  its  in- 
ertia and  causing  it  to  change  positions 
when  made  to  approach  it,  science  does 
not  tell  us,  yet  it  is  absolutely  certain  that 
some  kind  of  substantial  currents  pass  off 
from  the  magnet  to  seize  hold  of  the  iron 
armature  or  the  corporeal  result  of  lifting 
it  could  not  occur,  according  to  all  known 
physical  laws,  since  it  would  be  an  actual 
physical  result  caused  by  nothing.  We 
simply  know,  also,  that  these  substantial 


currents  sent  out  from  the  magnet  do  not 
move  or  lift  the  iron  by  means  of  air-waves 
or  the  undulatory  motions  of  any  inter- 
vening substance  whatever,  as  they  will 
pass  through  platinum,  gold,  or  sheets  of 
water,  without  the  slightest  disturbance  of 
their  particles,  and  still  move  the  iron  be- 
yond them  by  some  intangible  cords  con- 
necting them.  We  know,  further,  that  this 
magnetic  substance,  whatever  it  is,  passing 
from  the  poles  of  the  solid  steel  magnet 
will  not  act  in  the  slightest  degree  on  an) 
other  body  except  iron,  which  aJone  re 
sponds  to  it  sympathetically,  just  as  a* 
sounding  string  has  no  sympathetic  attrac . 
tion  for  any  other  body,  and  will  stir  nti 
other  object,  however  delicately  balanced, 
unless  it  be  a  sound-producing  body  tuneil 
synchronously  to  its  own  vibratory  swing. 
There  is  nothing  more  mysterious,  there- 
fore, or  difficult  to  accept,  in  a  string  send  - 
ing  oflF  sonorous  pulses  of  some  kind  cl 
substantial  atoms  (whicji  may  sympatheti* 
cally  impinge  upon  the  same  potential 
substance  in  its  unison  neighbor,  causing 
it  to  move  by  synchronously  acting  upoA 
it  and  gradually  adding  to  its  momentum, 
the  same  as  air- waves  are  supposed  to 
effect  it)  than  there  is  in  believing  in  the 
almost  analogous  attraction  of  the  magnet, 
with  which  every  scientific  student  is  fa- 
miliar. Scientists  do  not  pretend  to  ex- 
plain why  magnetic  currents  will  move  a 
piece  of  iron  and  nothing  else ;  neither  do 
I  claim  to  know  why  the  substantial  pulses 
from  a  string  will  pass  off  and  sympatheti- 
cally influence  a  musical  body  which  is  in 
a  certain  condition  and  will  move  nothing 
else.  We  simply  know  that  both  phenom- 
ena exist  in  Nature.  One  of  them — the 
magnet — no  physicist  pretends  to  explain ; 
while  the  other,  from  the  most  superficial 
misconception,  as  I  will  now  show,  we  are 
told  is  easily  explicable  by  the  synchro- 
nous dashing  of  literal  air-waves  against 
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it,  as  you  might  also  start  it  by  successive 
]     blows  from  a  stick  dealt  with  suitable  pe- 
riodicity. 

As  a  proof  that  the  sympathetic  vibra- 
ition  of  a  unison  body  is  not  caused  by  the 
periodic  impulses  imparted  to  it  through 
air-waves  sent  ofif  from  the  actuating  string 
or  fork,  I  refer  the  reader  to  the  unan- 
swerable fact  that  a  body  may  vibrate  or 
oscillate  ever  so  nearly  to  another  body 
tuned  in  perfect  s)mchronism  with  its  own 
swing,  and  ever  so  rapidly,  but  so  long  as 
no  audible  tone  is  produped  by  these  vi- 
brations no  motion  whatever  will  be  com- 
municated to  the  unison  neighbor,  though 
it  necessarily  and  continuously  receives 
the  synchronous  air-waves  driven  against 
it  by  the  actuating  body.   I  have  carefully 
tested  this  in  the  following  manner:  I  ar- 
ranged two  pendulum  balls,  with  very  short 
rods  of  equal  length,  to  cause  rapid  swings 
as  closely  together  as   possible  without 
touching,  being  careful  that  their  supports 
had  no  immediate  connection  (except  the 
air)  by  which  any  impulse  might  be  com- 
municated from  the  moving  ball  to  the  one 
at  rest.    Though  their  swings  were  in  per- 
fect synchronism,  moving  with  twice  the  ag- 
gregate velocity  of  a  tuning-fork* s  prongs^ 
and  although  they  were  so  near  together 
that  the  air-disturbances  caused  by  the 
moving  pendulum  must  necessarily  strike 
the  other  periodically,  or  as  nearly  so  as  it 
is  possible  for  air-waves  to  travel,  yet  no 
motion  whatever  was  communicated   to 
the  one  at  rest,  for  the  best  of  all  possible 
ceasons — there  was  no  tone  produced. 

This  is  also  illustrated  in  the  case  of  a 
sonometer-string,  if  taken  from  its  sound- 
ing-board and  stretched  over  isolated 
pieces  of  rigid  iron ;  though  it  will  vibrate 
when  plucked  just  the  same,  and  "carve" 
or  "mould"  the  air  into  waves,  as  Professor 
Tyndall  expresses  it,  just  to  the  same  ex- 
tent exactly  as  when  in  connection  with 


its  sounding-tray,yet  its  sound  can  scarcely 
be  heard  by  a  person  standing  near  it,  for 
the  want  of  a  resonant  body  to  augment 
its  tone  by  diffusion,  as  will  be  explained 
after  a  little.  A  string  in  this  condition 
will  not  start  a  unison  body  into  sympa- 
thetic vibration  even  if  but  a  few  inches 
distant,  and  then  only  in  ex^ct  proportion 
to  the  intensity  of  its  sound,  and  not  at  all 
in  proportion  to  the  amplitude  of  the  air- 
waves "moulded,"  "carved,"  and  sent  off 
by  its  oscillations,  which  are  exactly  the 
same  whether  such  string  is  connected 
with  the  sounding-board  or  not.  If  the 
air-waves  are  really  moulded  and  sent  off 
by  the  harp-string,  with  "condensationsr 
and  rarefactions"  traveling  1120  feet  a 
second,  as  so  explicitly  taught  by  Profes- 
sor Tyndall  (see  extracts  7  and  8,  pp.  78, 
79),  and  if  these  air- waves  are  really  the 
cause  of  sympathetic  vibration  in  a  distant 
unison  string  or  fork,  then  pray  tell  us  why 
the  sonometer-string  can  cause  no  response 
to  its  unison  neighbor  a  foot  from  it, though 
it  "carves,"  "moulds,"  and  sends  off  the 
same  air-waves  it  does  when  placed  on  its 
sounding-board?  The  air-wave  hypothesis 
must  therefore  completely  break  down  as 
the  solution  of  sympathetic  vibration. 

Professor  Robert  Spice,  of  230  Bridge 
Street,  Brooklyn,  N.  Y.,  the  foremost  ac» 
coustician  and  one  of  the  most  careful  and 
painstaking  investigators  of  sound  in  this 
country,  informs  me  that  he  has  made  tun- 
ing-forks which,  when  mounted  on  accurate 
resonant  cases,  have  responded*  to  each 
other  sympathetically  at  a  distance  of  180 
feet  apart.  Such  forks,  disconnected  from 
their  resonant  cases  and  consequently  de- 
prived almost  entirely  of  sound, would  not 
cause  the  slightest  sympathetic  effect  upon 
each  other  if  held  but  an  inch  apart,  sim- 
ply for  the  want  of  effective  tone,  notwith- 
standing the  air-waves  "carved"  apd 
"moulded"  by  the  prongs  of  the  fork  are 
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exactly  the  same  in  the  one  case  as  in  the 
other.  Something  else,  then,  evidently, 
besides  air-waves  sent  off  from  an  oscil- 
lating instrument  is  required  to  account 
for  sympathetic  vibration. 

But  the  advocate  of  wave-motion  is  here 
ready  with  an  objection.  He  urges  that 
in  placing  the  fork  or  string  into  contact 
with  the  sounding-board  the  vibrations  of 
the  instrument  are  vastly  multiplied  by 
the  greater  surface  of  the  board,  producing 
thereby  a  greater  effect  upon  the  air,  or, 
in  other  words,  sending  off  more  powerful 
air-waves  than  can  be  sent  by  the  fork  or 
string  alone,  and  that  these  supplementary 
asir-waves,  caused  by  the  vibratory  motion 
of  the  sounding-board,  are  the  real  cause 
of  the  sympathetic  response  of  a  unison 
instrument  at  such  a  great  distance. 

This  view  of  the  case  at  first  sight  would 
seem  to  have  some  weight;  but  when  care- 
fully looked  into  it  will  be  found  to  be 
based  on  a  misunderstanding  of  the  laws 
governing  resonance.  It  will  therefore  be 
necessary  to  devote  a  few  pages  to  this 
somewhat  complex  question,  and  thus  try 
to  explain  the  true  function  of  sounding- 
boards,  resonant  cases,  &c.,  in  connection 
with  musical  instruments,  at  the  same  time 
correcting  a  number  of  superficial  but  pal- 
pable errors  of  physicists. 

As  an  evidence  that  the  advocates  of 
the  wave-theory  of  sound  have  no  clear  con- 
ception of  the  phenomenon  of  resonance, 
— attributing  it,  as  they  do,  to  a  simple  in- 
crease in  atmospheric  disturbance,  or  to 
an  augmentation  of  air-waves, — we  have 
only  to  note  their  flat  and  unavoidable 
contradictions  when  treating  on  different 
phases  of  their  theory.  The  reader  will 
be  made  fully  aware,  before  this  treatise 
!s  concluded,  that  the  profoundest  and 
most  careful  investigators  of  sound-phe- 
nomena are  unavoidably  forced  to  contra- 
dict themselves  and  the  elementary  prin- 


ciples of  the  wave-theory  in  numerous 
ways,  simply  because  the  theory  itself  is 
intrinsically  erroneous,  and  based  on  a 
pure  misconception  of  natural  laws;  hence, 
in  dealing  with  different  aspects  of  the 
subject,  its  ablest  advocates  are  neces- 
sarily and  naturally  led  into  the  most  pre- 
posterous absurdities  and  laughable  in« 
congruities. 

In  explaining  "  sonorous  waves  "  to  his 
audience,  and  in  what  manner  they  are 
sent  off  from  a  vibrating  string  through  the 
sounding-board  of  a  sonometer.  Professor 
Tyndall  remarks: — 

•'The  sonorous  waves  which  at  present  strike 
your  ears  do  not  proceed  immediately  from  the 
string.  The  amount  of  motion  which  so  tkin  a 
body  imparts  to  the  air  is  too  small  to  be  sensible  at 
any  distance.  But  the  string  is  drawn  tightly  over 
the  two  bridges,  and  when  it  vibrates  its  tremors 
are  communicated  through  these  bridges  to  the  en- 
tire mass  of  the  box." — Lectures  on  Sound,  p.  87. 

He  next  experiments  with  a  simile  1 
string  without  any  kind  of  a  sounding- 
board,  it  being  merely  stretched  over  rigid 
pieces  of  iron,  and  remarks : — 

**  I  now  pluck  the  string.  It  inbrates  vigorously^ 
but  even  those  on  thi  nearest  benches  do  not  hear  any 
sound.  The  agitation  which  it  imparts  to  the  air 
is  too  inconsiderable  to  affect  the  auditory  nerve  <^ 
any  distance,  ...  It  is  not  the  chords  of  a  harp^ 
or  a  lute^  or  z. piano,  or  a  violin,  that  throw  the  air 
into  sonorous  vibrations.  It  is  the  large  surface 
with  which  the  strings  are  associated,^* — Lectures 
on  Sound,  p.  88. 

Professor  Helmholtz,  admitted  to  be 
the  leading  physicist  on  sound  in  Europe, 
teaches  precisely  the  same  doctrine  in  re- 
gard to  the  resonance  of  a  sounding-board,  I 
and  it  was  no  doubt  from  his  work  on  the 
Sensations  of  Tone  that  Professor  Tyndall 
caught  the  above  inspiration.  This  great 
German  authority  says,  in  speaking  of  the 
resonant  effects  of  sounding-boards : — 

•*As  we  have  had  already  occasion  to  remark , 
vibrating  strings  do  not  directly  communicate  any 
sensible  portion  of  their  motion  to  the  air,** — Sensom^ 
tions  of  Tone,  p.  137. 
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Here,  then,  while  declaring  that  it  is 
not  the  air-waves  from  the  string  which 
we  hear,  since  a  string  is  "so  thin  a  body" 
that  its  waves  are  not  ^''sensible  at  any  dis- 
tance," Professor  Tyndall  forgets  his  ex- 
plicit  argument  quoted  on  page  79,  extract 
No.  8,  in  which  he  says : — 

"Figure  clearly  to  your  minds  a  karp^tring 
(which  he  says  here  can  not  "throw  the  air  into 
sonorous  vibrations*' i^  vigorously  vibrating  to  and 
fro;  it  advances,  and  causes  the  particles  of  air 
in  front  of  it  to  crowd  together,  thus  producing  a 
tondtnsa^an  of  the  air.  It  retreats,  and  the  air- 
particles  behind  it  separate  more  widely,  thus  pro- 
ducing a  rarefaction  of  the  air.  .  .  .  /»  this  way 
[Mark  it,  "in  this  way,'*  by  the  simple  motion  of 
the  harp-string,  without  a  word  about  its  sounding- 
board  advancing  and  retreating !]  the  air  through 
which  the  sound  of  the  string  is  propagated  is 
tnouided  into  a  regular  sequence  of  condensations 
and  rarefactions  which  travel  with  a  velocity  of 
about  1 100  feet  a  second." 

Thus,  in  one  breath  he  teaches  that  the 
air-waves  are  due  entirely  to  the  motions 
of  the  x/r/»^,  which  moulds  and  sends  them 
off  at  a  velocity  of  iioo  feet  a  second; 
then,  in  the  next,  it  is  just  as  explicitly 
taught  that  "so  thin  a  body"  as  a  string 
can  not  produce  sound-waves  which  would 
be  "sensible  at  any  distance";  and  finally, 
to  make  the  contradiction  as  flat  as  pos- 
sible, he  adds:  "//  is  not  the  chords  of  the 
harp  .  .  .  that  throw  the  air  into  sonorous 
vibrations.  It  is  the  large  surface  with 
which  the  strings  are  associated"! 

A  theory  based  on  a  correct  under- 
standing of  the  physical  laws  surely  would 
not  thus  so  palpably  contradict  itself.  No 
better  proof  need  be  required  by  the  un- 
scientific reader  that  a  theory  is  radically 
defective,  if  not  intrinsically  false,  than  to 
see  such  incongruous  statements  as  to  its 
fundamental  principles  when  being  pre- 
sented by  its  ablest  advocates.  If  its  va- 
rious phases  will  not  hold  together  and 
harmonize,  the  theory  must  be  false. 

But  is  this  transferrence  of  the  vibratory 


motion  of  the  string  to  the  sounding-board, 
thus  causing  it  to  act  on  the  atmosphere 
and  send  off  augmented  air-waves,  the 
true  solution  of  this  problem  of  resonance  ? 
By  a  little  reflection  it  will  be  seen  that 
the  sounding-board  can  not,  by  any  possi- 
bility, aid  the  string  by  augmenting  its 
sound,  if  such  augmentation  depends  on 
air-waves  generated  by  the  motions  of  the 
board,  and  for  reasons  which  I  will  now 
try  to  show  are  clearly  unanswerable. 

In  the  first  place,  the  pitch  of  a  tone,  as 
every  one  admits,  depends  on  the  number 
of  vibrations  per  second  of  the  sounding 
body.  In  the  second  place,  the  tone  of  a 
string  never  changes  its  pitch  in  being 
transferred  to  and  augmented  by  the 
sounding-board;  and  though  the  board 
nece^arily  receives  a  tremor  from  the  vi- 
brating string    bearing    against   it,   such 

tremor  is  mostly  molecular  and  not  the 
bodily  movement  of  the  board,  as  would 
be  necessary  in  ordar  to  send  off  air-waves 
and  thus  cause  resonance  according  to  the 
wave-theory.  As  ijie  generation  of  soimd, 
in  a  vibrating  string,  c&n  only  be  molecu- 
lar, its  augmentation  by  the  board  must 
be  accounted  for  in  the  same  way — by 
molecular  tremor — not  vibration. 

As  the  sounding-board  of  an  instrument 
often  produces  a  hundred-fold  augmenta- 
tion of  tone  compared  to  that  of  the  naked 
string,  it  is  perfectly  evident  that  this  vast 
increase  of  sound  can  not  be  the  result  of 
corresponding  increase  of  vibratory  mo- 
tion and  of  air-waves  sent  off,  as  the  wave- 
theory  unavoidably  teaches,  since  this 
would  necessarily  make  the  sounding- 
board  the  controlling  mechanism  in  the 
production  of  tone;  and  consequently,  in* 
stead  of  playing  a  secondary  part  to  the 
string,  which  has  but  a  hundredth  part  the 
vibratory  effect  on  the  air,  the  board  should 
at  once  take  possession  of  the  sound,  and 
change  its  pitch  to  its  own  vibratory  rate? 
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Is  it  reasonable  to  suppose,  if  resonance, 
producing  a  hundred-fold  augmentation 
of  tone,  is  caused  by  the  vibration  of  the 
sounding-board  and  by  the  air-waves  sent 
off  from  it,  that  its  normal  vibratory  oscil- 
lation would  be  under  the  control  of  the 
string's  trifling  vibration,  which,  unassisted, 
can  not  make  a  hundredth  part  of  the 
sound?  Is  it  not  clear  that  the  superior 
mass,  surface,  and  power  of  the  board 
would  assert  their  right  to  be  heard,  and 
instantly  change  the  pitch  of  the  tone 
from  the  string's  normal  rate  to  that  of 
the  vibrating  body  whose  waves  actually 
produce  a  hundred-fold  more  tone?  If  the 
wave-theory  be  correct,  that  resonance  is 
really  caused  by  the  vibratory  motion  of 
the  board,  then  evidently  each  string  as 
soon  as  sounded  should  lose  its  own  iden- 
tity and  be  forced  to  conform  to  the  nor- 
mal pitch"  of  the  sounding-board.  This 
wave-theory  of  resonance  involves  the 
startling  inconsistency  of  a  vibrating  body, 
having  a  hundred-fold  more  power  over 
the  air,  being  coerced  out  of  its  own  nor- 
mal oscillation  into  an  abnormal  and  ob- 
noxious swing  which  causes  a  hundred-fold 
the  amount  of  tone,  while  the  string  itself, 
not  a  thousandth  part  as  large  in  area,  re- 
tains its  perfect  pitch,  mastering  and  anni- 
hilating that  of  its  powerful  coadjutor! 
As  an  effect  so  vast  could  not,  by  any  pos- 
sibility, be  produced  by  such  an  inade- 
quate cause,  it  follows  that  the  resonance 
produced  by  a  sounding-board  must  re- 
ceive some  other  explanation  than  that 
given  by  the  wave-theory. 

The  well-known  comical  illustration  of 
the  wagging  of  a  dog's  tail,  though  some- 
what ludicrous,  is  so  completely  applicable 
to  this  case,  and  every  way  so  mechanical 
and  appropriate,  that  I  am  obliged  to  refer 
to  it.  The  inquiry  why  a  dog  wags  his 
tail  was  philosophically  answered,  because 
the  tail  was  the  smallest^  or  otherwise  the 


tail  would  wag  the  dog!  The  theory  of 
resonance,  as  taught  by  Professor  Tyndall, 
inverts  this  sensible  answer,  and  makes 
the  diminutive  "tail"  of  a  string  wag  the 
enormous  "dog"  of  a  sounding-board,  at 
the  same  time  giving  it  a  hundred-fold 
more  wagging  motion  than  it  has  to  com- 
municate! Surely  an' explanation  so  pal- 
pably absurd  can  not  be  the  correct  one. 

That  the  tremor  of  the  sounding-board, 
or  the  movement  it  may  impart  to  the  air, 
IS  only  incidental,  or  a  fortuitous  effect  of 
the  actual  cause  of  the  sound  itself  in  the 
motion  of  the  string,  just  as  the  recoil  of 
a  cannon  or  the  disturbance  of  the  sur- 
rounding atmosphere  thus  produced  at  its 
discharge,  is  but  incidental  to  the  projec- 
tile's movement,  and  no  part,  necessarily, 
of  such  propulsion,  will  be  made  clear  in 
a  moment  to  .the  most  unscientific  reader. 

The  sounding-board  of  the  piano,  for 
example,  has  eighty-five  separate  sets  of 
strings  bearing  against  its  surface,  each  of 
which  has  a  different  rate  of  vibration  of 
its  own,  and  consequently  a  separate  pitch 
of  tone.  Now,  while  the  sounding-board 
does  really  augment  by  resonance  the 
sound  of  each  of  these  eighty-five  sets  of 
strings,  it  has,  as  just  intimated,  but  one 
normal  rate  of  vibration  of  its  own,  and 
if  bowed  across  its  edge  will  produce  but 
one  pitch  of  tone — a  heavy,  low,  and  dull 
sound.  Yet,  if  the  eighty-five  sets  of  strings, 
with  eighty-five  distinct  rates  of  vibration 
and  pitches  of  tone,  were  all  to  be  sounded 
at  one  time,  the  board  would  nevertheless 
resound  to  every  string  at  the  same  instant, 
while  not  the  slightest  change  would  occur 
in  the  pitch  of  tone  or  rate  of  vibration  in 
either  of  the  sets  of  strings !  The  wave- 
theory,  in  attempting  a  solution  of  reso- 
nance, in  the  case  of  a  pianoforte,  is  thus 
forced  to  assume  that  a  single  board,  with 
but  one  normal  rate  of  vibration,  is  capable 
of  sending  off  from  its  surface  no  less  than 
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eighty-five  separate  systems  of  air-waves 
(as  the  real  and  only  cause  of  the  tones 
we  hear,  according  to  Professor  Tyndall), 
each  system  having  a  different  rate  of  vi- 
bratory motion,  and  oscillating  with  a 
different  amplitude  of  swing  at  the  same 
instant  of  time,  and  all  save  one  forced  or 
coerced  away  from  the  normal  oscillation 
of  the  board,  since  the  distinct  note  of  any 
one  set  of  strings  can  be  sorted  out  from 
the  entire  mass  of  tone,  even  when  all  the 
strings  are  sounded  together,  if  the  ear  is 
aided  by  a  suitable  resonator  tuned  accu- 
rately to  that  particular  note ! 

The  mere  presentation  of  such  a  physi- 
cal and  mechanical  impossibility  (since 
aerial  waves  are  nothing  but  the  result  of 
physical  and  mechanical  forces  and  opera- 
tions) ought  to  be  sufficient  to  cause  any 
properly  trained,  analytical  mind,  to  at 
once  reject  a  theory  the  truth  of  which 
has  to  depend  on  such  a  result. 

No  well-informed  advocate  of  the  cur- 
rent hypothesis  of  sound  will  pretend  to 
call  in  question  the  truth  of  the  position 
here  stated,  namely,  that  if  the  wave-theory 
be  true,  it  must  be  possible  for  the  surface 
of  a  single  sounding-board  to  be  thrown 
at  one  time  into  eighty-five  distinct  sys- 
tems of  undulations,  all  different  in  ampli- 
tude and  rates  of  oscillatory  motion,  each 
rate  of  vibration  sending  off  a  system  of 
air-waves  corresponding  in  width  of  swing 
and  periodic  time  to  that  particular  undu- 
lation of  the  board,  each  causing  a  counter 
condensation  and  conflicting  direction  to 
the  same  air-particles,  the  whole  eighty-five 
systems  of  waves  occupying  the  same  air 
of  the  same  room  at  the  same  time,  and 
each  wave  passing  through  it  undistorted 
and  independently  of  the  other  eighty-four 
systems,  the  same  as  if  they  were  not  at 
that  very  instant  permeating  the  atmos- 
phere ! 

Now.  if  I  am  able  to  show  from  the 


highest  living  authority  on  sound,  as  well 
as  on  all  questions  involving  the  operations 
of  the  physical  laws,  that  these  eighty-five 
different  systems  of  vibratory  motions  and 
resultant  air-waves,  with  their  conflicting 
amplitudes,  periodic  rates,  condensations 
and  rarefactions  of  the  air,  or  even  two 
such  systems,  are  wholly  impossible  and 
out  of  the  question  in  the  same  atmosphere 
at  the  same  time,  must  not  the  theory 
based  on  such  a  mechanical  result  be 
utterly  shattered?  I  have  at  hand,  fortu- 
nately, just  such  a  conclusive  and  sweep- 
ing overthrow  of  the  very  foundation  of 
the  wave-theory  from  the  pen  of  no  less 
an  authority  than  Professor  Helmholtz 
himself,  which  the  reader,  if  he  be  a  be- 
liever in  the  wave-theory  of  sound,  is  re- 
quested particularly  to  note :— ^ 

•*  It  is  evident  that  at  each  point  in  the  mass  of 
air,  at  each  instant  of  iime^  there  can  be  only  one 
single  cUgree  of  condensation^  and  that  iht  particles 
of  air  can  be  moving  with  only  one  single  determi- 
nate kind  of  motion^  having  only  one  single  determi' 
nate  amount  of  velocity^  and  passing  in  only  one 
single  determincUe  direction,^* — Sensations  of  Tone, 
p.  40. 

And  immediately  after  this,  as  if  the 
foregoing  language  was  not  sufficiently 
strong  to  annihilate  the  wave-theory,  the 
Professor  adds : — 

**It  is  true  that  tioo  differ mt  degrees  of  density 
produced  by  tTvo  different  systems  of  waves  can  not 
co-exist  in  the  same  place  at  the  same  time,** — Sensa^ 
tions  of  Tone,  p.  42. 

How,  then,  could  eighty-five  distinct 
and  separate  systems  of  undulations  co- 
exist in  the  same  air  and  pass  off  from  the 
same  surface  of  the  sounding-board  at  the 
same  instant  of  time,  each  system  of  waves 
of  a  different  "condensation  "  or  "density," 
as  would  be  the  case  if  there  was  the 
slightest  difference  in  the  intensity  of  the 
tones,  since  each  wave  produces  a  conden- 
sation of  the  air  exactly  in  proportion  to 
its  loudness  or  the  "width  of  swing"  of  its 
air-^)articles? 
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If  there  is  any  meaning  in  words,  my 
.position  is  fully  sustained ;  for,  if  Professor 
Helmholtz  had  aimed  to  crush  out  the 
wave-theory  of  sound  at  a  single  blow  and 
show  its  utter,  untenability,  and  particu- 
larly the  idea  of  resonance  consisting  in 
augmented  air-waves,  he  could  not  more 
effectually  have  accomplished  his  work 
than  he  has  done  in  the  above  unneces- 
sarily emphatic  negation  of  the  entire  hy- 
pothesis. 

To  strengthen  this  view,  that  the  tremor 
of  the  sounding-board  and  its  resultant 
air-waves  are  but  incidental,  and  not  the 
cause  of  the  great  augmentation  of  the 
tone  heard,  it  is  a  fact,  proved  by  the  beau- 
tiful experiment  of  Professor  Wheatstone, 
that  all  the  tones  of  the  piano  can  be 
condensed  and  conducted  longitudinally 
through  a  long  slender  rod,  by  letting  one 
end  of  it  rest  on  the  sounding-board  and 
placing  a  violin  against  the  other ;  and  I 
can  not  resist  the  temptation  of  here  quot- 
ing bodily  the  beautiful  description  of  this 
experiment  given  by  Professor  Tyndall  in 
one  of  his  lectures : — 

"We  are  now  prepared  to  appreciate  an  ex- 
tremely beautiful  experiment,  for  which  we  are  in- 
debted to  Professor  Wheatstone,  and  which  I  am 
now  able  to  make  before  you.  In  a  room  under- 
neath this,  and  separated  from  it  by  two  floors,  is 
a  piano.  Through  the  two  floors  passes  a  tin  tube 
2\  inches  in  diameter,  and  along  the  axis  of  this 
tube  passes  a  rod  of  deal,  the  end  of  which  emerges 
from  the  floor  in  front  of  the  lecture-table.  The 
rod  is  clasped  by  india-rubber  bands,  which  entirely 
close  the  tin  tube.  The  lower  end  of  the  rod  rests 
upon  the  sound-board  of  the  piano,  its  upper  end 
being  exposed  before  you.  An  artist  is  at  this 
moment  engaged  at  the  instrument,  but  you  hear 
no  sound.  I  place  this  violin  upon  the  end  of  the 
rod;  the  violin  becomes  instantly  musical, — not, 
however,  with  the  vibrations  of  its  own  strings,  but 
with  those  of  the  piano.  I  remove  the  violin,  the 
sound  ceases ;  I  put  in  its  place  a  guitar,  and  the 
sound  revives.  For  the  violin  and  guitar  I  substi- 
tute this  plain  wooden  tray;  it  is  also  rendered 
mu&ical.  Here,  finally,  is  a  harp,  against  the 
sound-board  of  which  I  cause  the   end  of  the 


deal  rod  to  press;  every  note  of  the  piano  is  rtpro^ 
duced  before  you,  I  lift  the  harp  so  as  to  break  its 
connection  with  the  piano,  the  sound  vanishes: 
but  th6  moment  I  cause  the  sound-board  to  press 
upon  the  rod,  the  music  is  restored.  The  sound 
of  the  piano  so  far  resembles  that  of  the  harp  that 
it  is  hard  to  resist  the  impression  that  the  music 
you  hear  is  that  of  the  latter  instrument.  An  un- 
educated person  might  well  believe  that  witchcraft 
is  concerned  in  the  production  of  this  music. 

**  What  a  curious  transferrence  of  action  is  here 
presented  to  the  mind !  At  the  command  of  the 
musician's  will  his  fingers  strike  the  keys ;  the  haia- 
mers  strike  the  strings,  by  which  the  rude  mechan- 
ical shock  is  shivered  into  tremors.  The  vibrations 
are  communicated  to  the  sound-board  of  the  piano. 
Upon  that  board  rests  the  end  of  the  deal  rod, 
thinned  off*  to  a  sharp  edge  to  make  it  fit  more 
easily  between  the  wires.  Through  this  edge,  and 
afterwards  along  the  rod,  are  poured  with  unfaifing 
precision  the  entangled  pulsations  produced  by  the 
shocks  of  those  ten  agile  fingers.  To  the  sound- 
board of  the  harp  before  you  the  rod  faithfully  de- 
livers up  the  vibrations'  of  whieh  it  is  the  vehicle. 
This  second  sound-board  transfers  the  motion  to 
the  air,  earving  and  chasing  it  into  forms  so  Iran* 
seendently  complicated  that  confusion  alone  could 
he  anticipated  from  the  shock  and  jostle  of  the  sonO' 
rous  waves.  But  the  marvellous  human  ear  accepts 
every  feature  of  the  motion ;  and  all  the  strife  and 
struggle  and  confusion  melt  finally  into  music  upon 
the  brain." — Lectures  on  Sounds  p.  8o, 

Had  the  wave-theory  of  sound  not  been 
assailed  as  utterly  inadequate  to  account 
for  this  wonderful  transferrence  of  the 
complicated  sounds  of  the  piano  through 
the  length  of  this  rod  by  means  of  corre- 
sponding wave-motions,  having  each  a 
separate  rate  of  vibration  and  width  of 
swing,  we  might  still  go  on  believing  in 
such  "witchcraft";  but  the  evidence  a 
moment  since  quoted  from  Prqfessor 
Helmholtz,  provmg  that  no  two  systems 
of  waves — of  different  densities,  of  different 
rates  of  motion,  and  of  different  ampli- 
tudes,— can  co-exist  in  the  same  place  at 
the  same  time,  is  a  sufficient  proof  that 
the  incidental  up  and  down  tremor  of  this 
deal  rod  resting  against  the  sounding- 
board  is  not  and  can  not  be  the  true  caus^ 
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of  communicating  so  many  complex  mu- 
sical tones  to  the  violin  at  the  same  in- 
stant. Besides,  the  explanation  of  Pro- 
fessor Tyndall  is  completely  overthrown 
by  substituting  an  iron  rod  for  the  one  of 
deal.  Such  a  rod  receives  the  same  tremor 
precisely  from  the  sounding-board  of  the 
piano,  and  communicates  it  just  as  effect- 
ively to  the  violin, — as  it  surely  ought  to 
do,  being  a  fourfold  swifter  conductor  of 
sound  than  wood.  But  no  music  whatever 
is  heard  by  the  audience.  If  the  vibratory 
motion  of  the  sounding-board,  thus  trans- 
ferred longitudinally  through  a  rod  to  the 
violin,  is  the  true  cause  of  this  resonance, 
then  manifestly  the  music  should  be  the 
same  through  the  iron  rod  as  through  the 
deal,  since  the  vibratory  motion  is  essen- 
tially the  same  in  both  cases. 

But  in  dealing  with  this  question  of  reso- 
nance, which  really  lies  at  the  foundation 
of  the  wave-theory,  and  which,  if  it  can 
be  satisfactorily  explained  without  air- 
waves, overthrows  the  entire*  hypothesis, 
I  am  not  left  to  simple  argumentation 
based  upon  facts,  however  strongly  they 
may  bear  against  the  current  explanation. 
I  am  not  even  obliged  to  rest  on  the  ex- 
plicit admission  of  Professor  Helmholtz 
just  quoted,  or  the  self-contradictory  state- 
ments of  Professor  Tyndall,  as  shown  at 
the  commencement  of  this  argument  on 
resonance,  in  which  he  assures  us  that  the 
harp-string  both  makes  the  tone  and  don't 
make  it!  I  have  at  hand  a  simple  and 
unquestionable  demonstration,  in  the  form 
of  a  single  experiment  within  the  reach 
of  any  one  desiring  to  test  it,  which  shows 
beyond  the  shadow  of  a  doubt  that  the 
resonance  of  a  sounding-board  has  noth- 
ing whatever  to  do  with  its  incidental 
tremor  or  the  air-waves  thus  produced, 
which,  if  it  turns  out  as  I  now  state  it, 
alone  breaks  down  the  wave-theory. 

This  experiment  consists  in  holding  the 


stem  of  a  large  tuning-fork  in  contact 
with  a  dry  pine  chip  of  about  the  same 
bulk,  which  will  cause  a  resonant  aug- 
mentation of  the  tone  of  the  fork  at  least 
twofold.  Now,  while  the  prongs  of  tht 
fork  can  be  plainly  seen  to  oscillate  a  six- 
teenth  of  an  inch,  sending  off  correspond' 
ing  air-waves,  the  chip  is  destitute  of  all 
visible  vibration,  and  consequently  can 
send  off  no  appreciable  air-waves  as  com- 
pared to  those  generated  by  the  fork^ 
notwithstanding  it  doubles  the  volume  oj 
sound  by  resonance!  Professor  Tyndall 
says  the  air-waves  moulded  and  sent  off 
from  the  fork  do  not  cause  the  sound  we 
heir,  but  it  is  caused  by  the  waves  gener- 
ated by  the  large  surface  of  the  sounding- 
board  against  which  the  fork  is  held! 
Will  the  Professor  tell  us  how  it  is  when 
the  surface  of  the  board  is  no  larger  than 
that  of  the  fork,  while  the  sound  is 
doubled,  with  not  over  one-fifth  the  vibra- 
tory motion  ?  For  it  is  perfectly  manifest 
that  the  chip  against  which  the  stem  of  the 
fork  is  held  can  only  receive  a  vibratory 
motion  equal  to  the  up  and  down  motion 
of  the  stem,  which  can  be  but  a  very  small 
fraction  of  that  of  the  prongs  laterally; 
and  consequently,  if  air-waves  be  the  se- 
cret of  sound-production,  the  augmenta- 
tion by  the  motion  of  the  pine  chip  should 
not  be  appreciable. 

Can  these  advocates  of  the  wave-theorv^ 
^ho  draw  sage  conclusions  on  profound 
scientific  questions  from  a  few  superficial 
observations,  tell  us  how  this  pine  chip^ 
with  not  over  one  fifth  the  oscillatory 
motion  of  the  fork's  prongs,  can  produce 
a  twofold  augmentation  of  the  sound  by 
the  generation  and  propagation  of  air- 
waves, while  the  fork's  five  or  ten  fold  ' 
oscillation,  with  a  fiw^  or  ten  fold  aerial 
disturbance,  can  not  be  heard  "at  any  dis- 
tance," as  Professor  Tyndall  himself  aa* 
sures  us? 
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As  in  the  case  of  the  sounding-board  of 
the  piano,  there  is  unquestionably  an  inci- 
dental tremor  oommunicated  to  the  chip 
by  the  movement  of  the  fork,  which  can 
be  felt  by  the  hand,  though  too  infinitesi- 
mal to  be  seen.  I  stated  on  page  83  that 
this  tremor  of  the  sounding-board  was 
only  incidental^  as  the  result  of  the  motion 
which  produced  the  tone^  and  not  its  cause, 
I  will  now  prove  it  so  clearly  that  a  child 
can  see  it.  If  the  tremor  of  the  chip  really 
is  the  cause  which  produces  the  augmenta- 
tion of  tone  by  moulding  and  carving  the 
air  into  sonorous  waves,  then  any  other 
body  of  the  same  size,  substituted  for  the 
chip,  which  necessarily  must  receive  ex- 
actly the  same  tremor  when  in  contact 
with  the  stem  of  the  tuning-fork,  would 
necessarily  produce  the  same  augmenta- 
tion of  tone,  as  just  shown  by  substituting 
an  iron  for  a  decU  rod  in  the  Wheatstone 
exp)eriment,  because  it  would  necessarily 
generate  and  send  off  the  same  amplitude 
and  number  of  air-waves.  So  far  from 
this  being  the  fact,  if  we  hold  a  piece  of 
iron  of  the  size  of  the  chip  against  the 
stem  of  the  fork,  not  the  slightest  increase 
of  tone  occurs,  though  the  iron  is  felt  to 
tremble  exactly  the  same  as  the  chip,  even 
more  so,  being  more  firm  and  elastic. 
Here,  then,  we  have  all  the  vibration  in 
the  piece  of  iron  that  we  had  in  the  chip, 
and  consequently  all  the  additional  air- 
waves sent  off  without  a  particle  of  aug- 
mented sound!  To  say  that  this  utterly 
shatters  the  wave-hypothesis  and  Profes- 
sor Tyndall's  explanation  of  a  sounding- 
board's  resonance,  is  to  say  what  the  com- 
mon sense  of  every  reader  has  already 
admitted. 

We  can  go  even  further  in  regard  to  the 
tremulous  motion  of  the  chip,  or  its  iron 
cifestitute,  caused  by  the  up  and  down 
motion  of  the  stem  of  the  fork  while  the 
prongs  are  vibrating  laterally.     By  means  . 


of  a  very  delicate  calculation  and  experi- 
ment made  by  Professor  Robert  Spice,  as 
explained  in  a  paper  published  in  the 
American  Journal  of  Science  for  Decem- 
ber, 1876,  the  vibration  of  the  stem  of  the 
fork  vertically  in  proportion  to  that  of  its 
prongs  laterally  is  clearly  stated.  The 
Professor  found,  by  careful  examination 
and  measurement,  t<i  which  he  has  called 
my  attention,  that  a  fork  whose  prongs 
oscillate  a  sixteenth  of  an  inch*  communi- 
cates an  up  and  down  synchronous  move- 
ment to  its  stem  of  one  eightieth  of  an  inch, 
or  exactly  one  fifth  of  its  lateral  oscilla- 
tion. Thus,  in  another  and  unexpected 
way,  and  by  impartial  scientific  testimony, 
we  demonstrate  the  fallacy  of  the  air-wave 
explanation  of  resonance ;  for,  while  the 
fork's  prongs  oscillating  a  sixteenth  of  an 
inch  can  not  be  heard  "at  any  distance," 
as  Professor  Tyndall  says,  though  they 
necessarily  produce  considerable  atmos- 
pheric disturbance  in  their  immediate 
vicinity,  yet  the  stem  moving  up  and  down 
but  one  eightieth  of  an  inch,  doubles  the 
sound  acting  on  a  chip  no  larger  than  the 
fork,  while  the  iron  substitute  having  the 
same  motion  precisely  and  generating  the 
same  air-waves  at  the  same  rate  per  sec- 
ond and  of  the  same  amplitude,  does  not 
add  an  iota  to  the  normal  sonorous  effect 
of  the  naked  fork ! 

Is  it  not,  then,  overwhelmingly  estab- 
lished, from  these  several  considerations, 
that  the  advocates  of  the  wave-theory  are 
entirely  mistaken  as  to  the  cause  of  reso- 
nance in  a  sounding-board  ?  If  they  are 
thus  mistaken,  then,  evidently,  the  wave- 
theory  itself  is  left  without  a  foundatioD 
on  which  to  rest;  for,  if  resonance  can 
occur  without  the  generation  of  corre- 
sponding air-waves,  as  we  here  see  it  can, 
so  can  any  other  tone  ever  produced! 

But  now  we  come  to  the  important  ques- 
tion, if  the  resonance  of  a  sounding-board 
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by  which  the  tone  of  a  string  is  augmented 
ten,  twenty,  or  an  hundred-fold,  be  not 
caused  by  its  incidental  tremor  or  by  air- 
waves sent  off,  as  we  see  it  is  not  and  can 
not  be,  then  is  there  any  probable  or  rea- 
sonable solution  of  this  phenomenon?  I 
answer,  there  is;  and  I  will  now  try  to 
make  the  reader  understand  it. 

Resonance  is  of  two  kinds.  One  kind 
consists  in  the  radiation  or  diffusion  of 
tone  from  a  body  such  as  a  piano  sound- 
ing-board, where  effectiveness  depends  on 
two  principal  conditions,  namely,  the  mol- 
ecular structure  of  the  body  itself  and  the 
extent  of  its  surface,  including  also  its 
form,  partly,  and  its  manner  of  support; 
while  the  other  kind  of  resonance  consists 
in  the  sympathetic  vibration  of  a  column 
of  air  tuned  to  perfect  synchronism  with 
the  sounding  body  which  excites  it  into 
action. 

In  the  first-named  variety  of  resonance 
are  included  all  sounding-boards,  such  as 
those  of  pianos,  harps,  violins,  sonometers, 
guitars,  &c.  In  the  second  belong  wind- 
instruments  of  all  kinds,  organ-pipes, 
flutes,  horns,  &c.;  for  the  agitation  of  the 
air  at  the  mouths  or  debouchures  of  these 
instruments,  even  when  caused  by  the  lips 
or  by  reed-motion,  becomes  the  sound- 
generator,  while  the  air  in  ihe  horn  or 
resonant  pipe-chamber  is  made  to  express 
and  augment  the  tone  by  its  own  resonant 
or  sympathetic  vibration. 

To  this  class,  also,  belong  resonant  cases 
used  for  mounting  tuning-forks, whose  air- 
chambers,  to  be  effective,  should  be  of 
such  a  depth  and  capacity  as  to  give  forth 
its  loudest  resonance  when  the  tuning-fork 
intended  for  it  is  soi^nded  over  its  open 
mouth. 

Advocates  of  the  wave-theory,  including 
Professors  Tyndall  and  Helmholtz,  assume 
and  teach  that  the  loudest  resonant  depth 
of  such  a  case,  in  feet  and  inches,  is  ex- 


actly and  invariably  one  quarter  of  a  wave^ 
length  of  the  sound  thus  most  loudly  aug- 
mented. If  this  were  so,  it  would  be  a 
remarkable  coincidence,  and  go  strongly 
to  confirm  the  truth  of  the  wave-theory; 
and  it  is  a  real  pity  to  take  from  the  hy- 
pothesis what  seems  to  be  absolutely  its 
only  collateral  support,  which  will  be  done 
most  effectually  in  the  following  chapter, 
when  we  come  to  the  review  of  Professor 
Tyndall's  famed  lectures  on  sound. 

Professor  Spice,  as  before  intimated,  has 
constructed  two  unison  forks,  and  mounted 
them  on  accurate  resonant  cases  180  feet 
apart,  and  caused  one  of  them  to  speak 
sensibly  by  exciting  the  other  with  a  violin- 
bow.  How  is  this  result  effected? — and 
by  what  philosophical  or  physical  law  is 
corporeal  motion  generated  in  the  distant 
fork  by  sounding  its  unison  so  far  from  it? 
The  wave-theory  has  no  practical  solution 
to  offer  (being  a  purely  physical  and  me- 
chanical hypothesis,  depending  on  the  mo- 
mentum of  corporeal  air- waves,  wifh  all 
their  inertia  and  friction  to  be  overcome), 
and  can  suggest  nothing  except  that  these 
air-waves  are  actually  driven  off  the  entire 
distance  by  the  motions  of  the  actuating 
fork  and  its  resonant  case ;  and  that  such 
aerial  undulations,  after  traveling  this  dis- 
tance, are  successively  dashed  against  the 
fork  and  its  case  till  oscillation  is  gradually 
brought  about,  as  recently  explained. 

This  solution  is  manifestly  absurd  and 
impossible;  and  any  scientific  student 
would  instantly  see  it  should  he  reason  on 
air-waves  as  he  would  reason  on  water- 
waves  or  any  mechanical  result  requiring 
physical  force  and  the  overcoming  of  fric- 
tion and  inertia  by  momentum  to  effect  it 
Simple  air-waves,  or  any  other  forms  of 
aerial  disturbance,  can  not  move  through 
the  surrounding  atmosphere,  in  its  quies- 
cent condition,  except  at  a  very  slow  speed 
and  to  a  very  limited  distance,  howevef 
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they  may  be  put  into  motion,  or  whatever 
force  may  be  exerted  in  starting  them.  It 
is  astonishing  that  such  a  radical  error 
should  be  universally  taught  and  believed 
as  that  an  air-wave  started  or  sent  off  by 
a  tuning-fork  or  string  should  travel  on 
any  other  principle  than  if  sent  off  from  a 
fan  or  the  motion  of  the  hand.  The  prong 
of  a  tuning-fork  in  passing  through  the  air 
at  full  amplitude,  moves  only  at  a  very 
low  velocity,  not  one  tenth  as  fast  as  we  can 
move  an  ordinary  fan, —  a  fact  perhaps 
never  thought  of  by  a  writer  on  sound; 
for,  if  it  had  been,  he  surely  would  have 
abandoned  the  wave- theory.  This  fact 
will  be  fully  illustrated  at  the  close  of  the 
next  chapter.  But  here  permit  me  only 
to  remark  that  it  is  mechanically  impos- 
sible for  a  vibrating  fork  to  send  off  air- 
waves at  furthest  over  a  foot  or  there- 
abouts from  the  oscillating  prongs,  while 
the  velocity  of  such  waves  can  not,  by  any 
possibility,  exceed  the  velocity  of  the  moving 
prongs  which  impell  them! 

Professor  Tyndall,  in  the  very  com- 
mencement of  his  lectures  on  sound,  in- 
dulges in  such  superficial'  and  sophistical 
reasoning  on  this  question  that  I  can  not 
refrain  from  pointing  it  out  here.  He 
compares,  for  example,  the  action  of  an 
air-wave  sent  off  from  a  vibrating  body  to 
that  of  a  spring,  which,  when  shoved  lon- 
gitudinally, moves  throughout  its  whole 
length,  though  recoiling  somewhat  under 
the  impelling  force  according  to  its  elas- 
ticity, and  leaves  the  impression  on  his 
audience  and  on  the  readers  of  his  book 
that  air-particles  act  precisely  in  the  same 
way  when  moved  by  a  vibrating  body  like 
a  fork  or  string.  A  weaker  fallacy  was 
never  recorded;  yet  it  is  just  that  very 
logic  on  which  his  whole  theory  depends. 
Suppose  the  substance  of  a  spring  to  be  as 
mobile  as  air  and  as  easily  displaced  lat- 
erally, what  becomes  of  it  when  one  end 


is  shoved  in  the  direction  of  its  length? 
If  the  shoving  motion  is  as  slow  as  thai 
of  the  prong  of  a  tuning-fork  (about  seven 
or  eight  inches  a  second),  the  portion  of 
the  spring  in  front  of  the  impelling  body 
would  quietly  move  around  behind  as  fast 
as  it  advanced,  thus  forming  an  equili- 
brium of  the  spring's  substance  without 
stirring  it  a  foot  in  front !  If  you  move 
even  the  broad  surface  of  a  fan  through 
the  air  at  a  velocity  of  only  eight  inches  a 
second,  what  becomes  of  the  air  in  front  of 
it,  which  is  all  the  spring  we  have  to  take 
into  consideration  in  this  discussion  f  It 
simply  moves  around  the  fan,  quietly  and 
silently  taking  its  place  behind  it,  without 
causing  the  slightest  disturbance  or  dis- 
placement of  these  sprite-particles,  so 
talked  of  by  these  learned  writers,  a  dozen 
inches  in  front  of  it ! 

I  have  thoroughly  and  carefully  tested 
this  velocity  of  air-waves  and  this  spring- 
power  of  the  atmosphere  in  transmitting 
condensed  pulses,  so  essential  to  the  wave- 
theory,  by  moving  the  broad  side  of  a  stiff 
fan  through  it  in  rapid  oscillations,  driving 
it  at  a  velocity  exactly  ten  times  greater, 
by  measurement,  than  that  of  the  vibrating 
prong  of  a  tuning-fork,  and  have  thus  de- 
termined the  actual  distance  such  air- 
waves can  be  made  to  travel  by  one-man 
power  in  a  closed  room,  as  well  as  their 
maximum  velocity.  To  the  utter  discom- 
fiture of  the  wave-theory,  the  experiment 
showed  that  a  delicate  and  sensitive  gas- 
jet  could  not  be  stirred  at  a  distance  of 
more  than  twenty  to  twenty-five  feet, while 
it  took  the  most  powerful  waves  I  could 
produce,  using  all  the  strength  of  my  arm, 
five  seconds  to  travel  that  distance!  How 
fast,  then,  I  ask  these  sagacious  scientists 
and  profound  thinkers,  would  the  same 
kind  of  an  air-wave,  manufactured  on  ex- 
actly the  same  principle,  travel,  driven  off 
from  the  prong  of  a  tuning-fork,  which  has 
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but  a  hundredth  part  of  the  surface,  and 
moves  with  only  one  tenth  the  velocity? 

If  the  atmosphere  really  possesses 
spring-power  at  all  (which  I  do  not  doubt, 
under  proper  conditions),  and  which  adds 
to  the  velocity  of  such  manufactured  air- 
waves, I  surely  ought  to  get  one  thousand 
times  the  advantage  of  it  over  the  tuning- 
fork,  having  one  hundred  times  the  surface 
with  which  to  take  hold  of  the  air,  and  ten 
times  the  velocity  by  which  to  impell  the 
waves;  for  while  the  fork,  with  128  vibra- 
tions a  second,  moves  less  than  the  six- 
teenth of  an  inch  at  a  swing,  making  an 
entire  aggregate  of  less  than  eight  inches 
and  return  in  a  second,  I  moved  the  fan  a 
distance  of  almost  seven  feet  and  back 
each  second,  with  the  result  just  given. 

The  truth  is,  this  talk  about  the  spring- 
power  of  the  atmosphere  in  front  of  a 
fork's  prong  when  slowly  shoved,  or  when 
the  air  is  not  confined  and  acted  on  within 
an  inclosed  space,  and  about  forcing  it 
into  "condensations  and  rarefactions"  by 
this  slow  movement,  thereby  generating 
sufficient  "heat"  and  "elasticity"  to  add 
"one  sixth"  to  the  velocity  of  sound,  as 
claimed  by  the  wave-theory,  and  as  is 
really  essential  to  its  existence,  while  the 
air  at  the  same  time  is  perfectly  free  to 
move  out  of  the  way  and  not  be  "con- 
densed," is  the  silUqst  nonsense  ever  in- 
dulged in  by  a  scientific  or  unscientific 
mind;  and  conclusively  shows  either  a 
profound  ignorance  or  an  utter  disregard 
of  the  principles  of  pneumatics  and  ordi- 
aary  mechanics.  A  man*  who  can  and 
really  does  believe  that  by  moving  the 
prongs  of  a  tuning-fork  through  the  free 
air  at  a  speed  of  only  eight  inches  a  second^ 
they  will  so  compress  or  squeeze  its  par- 
ticles together  as  to  generate  sufficient 
*heat"  and  "elasticity"  to  add otu  sixth  to 
the  velocity  of  sounds  as  does  Professor 
Tyndall,  ought  to  be  excused  should  he 


believe  in  the  most  miraculous  witchcraft 
as  well  as  in  all  the  gods  of  heathen  myth- 
ology at  once,  which  he  surely  ought  to 
be  able  to  do  without  dangerously  over- 
taxing his  credulity. 

The  only  way  to  appreciably  condense 
the  free  air  by  moving  a  body  through  it, 
is  either  to  employ  a  very  large  displacing 
surface,  at  considerable  velocity,  or  one, 
if  small,  at  a  very  high  velocity,  as  when 
a  bullet  is  fired  from  a  gun.  But  it  is 
weaker  than  folly  to  talk  of  producing 
"condensations  and  rarefactions,"  and  o( 
generating  sufficient  additional  heat 
thereby  to  add  one  sixth  to  the  normal 
velocity  of  sound,  all  by  the  movement  of  a 
harp-string  seven  or  eight  inches  a  second 
through  atmosphere  perfectly  free  to  get 
out  of  the  way  and  not  b^  "compressed"! 
The  true  solution  of  this  problem  of  at- 
mospheric spring-power  will  be  given  in  a 
short  time,  when  we  come  to  look  into  the 
nature  and  effects  of  magazine  explosions, 
which  I  hope  will  cast  some  light  on  this 
long-obscured  question  of  sound-propaga- 
tion in  connection  with  the  transmission 
of  condensed  air-waves. 

The  superficiality  of  writers  on  sound  is 
really  immense!  They  actually  suppose, 
as  is  evident  from  their  writings,  that  be- 
cause a  vibrating  fork  makes  a  humming 
tone^  its  prongs  must  therefore  necessarily 
travel  at  an  enormous  velocity,  so  as  to 
condense  the  free  air  in  front  sufficiently 
to  generate  additional  heat  and  elasticity, 
and  then  retreat  so  rapidly  as  to  create  a 
rarefaction  by  causing  a  partial  vacuum ! 
This  is  no  exaggerated  statement,  as  will 
be  abundantly  proved  in  what  is  soon  to 
follow.  Professor  Tyndall,  in  his  Lecturer 
on  Sounds  page  62,  speaks  of  the  motion 
of  the  fork  in  this  way : — 

"  Imagine  one  of  the  prongs  of  the  vibrating  fork 
swiftly  advancing;  it  compresses  the  air  imme« 
diately  in  front  of  it,  and  when  it  ^^etreats  it  leaved 
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9, partial  vacuum  htkind^  the  process  being  repeated 
at  every  subsequent  advance  and  retreat.  The 
whole  function  of  the  tuning-fork  is  to  carve  the  air 
Uto  these  contUnsations  and  rarefactions,^* 

Yet  Professor  Tyndall  never  thinks  to 
tell  his  audience  of  scientific  students  that 
while  this  prong. of  the  tuning-fork  is  thus 
^^ swiftly  advancing,"  cutting  and  carving 
the  air,  retreating  with  such  rapidity  as  to 
leave  a  ^^ partial  vcuuum"  thus  generating 
^'condensations  and  rarefactions"  in  the 
open  atmosphere,  it  is  absolutely  only 
moving  at  the  snail-like  speed  of  seven 
inclus  a  second  in  one  direction,'  or  four- 
teen counting  both!  It  is  but  fair  and 
charitable  to  say  he  did  not  know  it,  but 
rather  that  he  really  supposed  the  prong 
of  the  fork  to  be  moving  at  a  velocity 
about  equal  to  that  of  a  rifle-ball,  or  he 
never  would  have  indulged  in  such  a  ridi- 
culous travesty  on  science  and  fact. 

But  he  was  probably  not  so  much  to 
blame  for  this  superficial  misapprehension, 
eince  his  great  mentor,  from  whom  he 
takes  most  of  his  inspirations  on  sound. 
Professor  Helmholtz,  had  repeatedly  fallen 
into  the  same  error.  Take,  for  example, 
his  erroneous  contrast  of  the  velocity  of  a 
pendulum  with  that  of  a  tuning-fork's 
prongs,  as  follows: — 

•*  The  pendulum  swings  from  right  to  left  with  a 
uniform  motion.  .  .  .  Near  to  either  end  of  its 
path  it  moves  slowly,  and  in  the  middle  fast. 
Among  sonorous  bodies  which  move  in  the  same 
way,  only  very  much  faster^  we  may  mention 
tuning-forks.** — Sensations  of  Tone^  p.  28. 

Whereas  it  is  a  fact,  which  a  smart 
schoolboy  should  have  been  well  aware 
of,  that  a  pendulum  which  beats  seconds 
when  thrown  into  full  oscillation,  travels 
more  than  64  inches  in  one  direction,  or 
with  more  than  four  times  the  velocity  of  a 
tuning-fork^ s prongs^  counting  their  vibra- 
tions in  both  directions ! 

Professor  Tyndall,  again  following  the 
lead  of  Professor  Helmholtz,  as  usual,  falls 


into  the  same  mistake  in  regard  to  the 
velocity  of  a  pendulum^s  movements.  He 
says: — 

"The  motion  of  a  common  pendulum,  for  ex- 
ample, is  periodic;  and,  as  it  swings  through  the 
air  it  produces  waves  or  pulses  which  follow  each 
other  with  perfect  regularity.  Such  waves^  how- 
ever, are  far  too  sluggish  to  excite  the  auditory 
nerve.  To  produce  a  musical  tone  we  must  have 
a  body  which  vibrates  with  the  unerring  regularity 
of  the  pendulum,  but  which  can  impart  muck 
sharper  and  quicker  shocks  to  the  air,** — Lectures 
on  Sounds  p.  49. 

How  can  the  prong  of  a  tuning-fork, 
with  only  one  quarter  the  velocity  of  a  pendu- 
lum^ "impart  much  sharper  and  quicker 
shocks  to  tht  air**  by  dividing  up  this  slower 
movement  into  sixteenths  of  an  inch  in- 
stead of  continuing  its  accumulated  motion 
sixty-four  inches  at  a  sweep?  And  how 
can  this  motion  of  the  pendulum  be  called  < 
"sluggish,"  while  the  motion  of  the  prong, 
having  but  one  fourth  the  velocity,  is  caDed 
"much  quicker"? 

It  seems  strange,  to  say  the  least,  that 
such  careful  and  profound  thinkers  should 
be  so  easily  misled  by  appearances,  though 
it  affords  a  satisfactory  answer  to  the 
query  why  it  is  that  the ,  wave-theory  of 
sound,  so  clearly  a  scientific  fallacy,  should 
be  at  the  present  moment  believed  in  by 
the  ablest  minds  of  the  world.  It  can  only 
be  because  the  theory  was  originally  based 
on  a  few  such  superficialities  as  I.  am  now 
pointing  out,  and  which  no  modem  physi- 
cist has  had  the  originality  or  mental  in- 
dependence to  see  through  and  expose. 

In  order  to  get  a  clear  insight  into  this 
actual  but  deceptive  velocity  of  a  tuning- 
fork's  prongs,  and  thus  wipe  out  this  sur- 
face idea  of  their  ^^siviftly  advancing"  os- 
cillations, I  have  only  to  take  the  fork  in 
my  hand  and  swing  it  bodily  through  the 
air  back  and  forth  a  distance  of  eight 
inches,  making  one  complete  oscillation 
each  second,  in  which  case  I  move  it  just 
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as  rapidly  as  its  prongs  move  when  sound- 
ing, as  a  moment's  calculation  will  show, 
while  I  produce  vastly  more  mechanical- 
and  undulatory  effect  upon  the  surround- 
ing atmosphere  by  the  longer  oscillations ; 
for,  while  the  sounding  prong  moves  but  a 
very  short  distance  in  one  direction  and 
then  retreats,  losing  the  effect  of  its  for- 
ward motion  in  driving  the  air  into  any 
kind  of  waves  or  pulses,  I  swing  it  bodily 
at  the  same  velocity  exactly,  but  by  con- 
tinuing and  thus  accumulating  the  motion 
to  a  greater  distance  in  one  direction  with- 
out interrupting  its  action,  I  evidently 
must  produce  a  greater  median ical  effect 
on  the  air  in  front  of  it  than  if  the  long, 
swing  were  subdivided  up  into  128  short 
motions,  with  not  a  particle  more  distance 
traveled  in  the  aggregate.  One  would 
think  that  a  man  with  the  least  mechan- 
ical intuition  could  see  this,  and,  in  seeing 
it, would  instantly  abandon  the  wave-theory 
of  sound  as  a  most  transparent  scientific 
fallacy. 

The  law  governing  the  generation  of 
tone  by  a  vibrating  fork  or  string  may 
now  be  concisely  stated  as  follows : — 

//  is  not  the  mechanical  effect  of  the  nu- 
merous short  motions  back  and  forth  on  the 
surrounding  air  which  generates  the  tone  of 
a  fork  or  stringy  but  it  is  the  molecular  effect 
of  the  sudden  stops  and  starts  on  the  atomic 
structure  of  the  instrument  itself  y  causing 
thereby  the  emission  of  the  substantial  pulses 
we  call  Soundy  while  the  atmospherCy  woody 
watery  or  irony  through  which  they  pass  is 
but  their  conducting  medium y — any  motion 
of  such  mediuniy  caused  at  the  time  by  the  vi- 
bration of  the  sound-producing  bodyy  being 
but  incidental, 

I  call  the  attention  of  physicists  to  this 
important  law,  embodying,  as  I  conceive, 
the  true  philosophy  of  the  generation  of 
tone,  here  for  the  first  time  announced ; 
and  I  earnestly  solicit  their  impartial  judg-  I 


ment  on  the  subject,  in  view  of  what  has 
been  and  what  is  yet  to  be  offered  against 
the  theory  of  wave-motion, — which,  up  to 
the  present  time,  is  the  only  hypothesis 
ever  framed  to  solve  this  difficult  problem 
of  sonorous  propagation. 

Upon  these  sudden  stops  and  starts  of 
a  sounding  string  or  tuning-fork,  occurring 
at  the  rate  of  a  certain  definite  number 
per  second,  depends  the  pitch  of  its  tone. 
As  these  vibratory  swings  necessarily  but 
incidentally  produce  air-waves  or  atmos- 
pheric disturbances  in  the  immediate  vi- 
cinity of  the  instrument,  it  was  an  easy 
matter  for  Pythagoras,  2,500  years  ago,  to 
make  the  superficial  observation  and  draw 
the  weak  inference,  that,  since  the  wider 
oscillations  of  the  chord  make  the  louder 
sounds,  hence  that  the  loudness  of  a  tone 
must  also  depend  on  the  amplitude  of 
these  incidental  air- waves,  or  mechanically 
on  the  distance  the  air-particles  swing  "to 
and  fro"  as  the  sound  is  propagated  to  a 
distant  ear.  And  marvelous  as  it  may 
seem,  this  superficial  but  erroneous  view 
has  continued  to  prevail  to  the  present 
time,  philosophers  still  continuing  to  echo 
the  observation  and  inference  of  Pythag- 
oras, that  as  the  string  swings  greatest 
when  the  tone  is  loudest,  hence  the  loud*- 
ness  of  a  tone  at  a  distance  from  the 
sounding  body  must  necessarily  depend 
on  the  amplitude  of  the  oscillating  air- 
waves, which,  instead  of  traveling  as  sup* 
posed  1 1 20  feet  a  second,  absolutely  do 
not  and  can  not  move  away  from  the  string 
a  total  distance  of  more  than  a  dozen 
inches! 

Even  as  great  a  philosopher  as  Professoi 
Helmholtz,  observing  that  the  loudest 
sound  occurs  when  the  string  has  tho 
greatest  amplitude,  jumps  to  the  same 
superficial  conclusion  that  this  propor* 
tional  width  of  swing  is  transferred  to  the 
atmosphere,  and  continued  on  through  it 
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to  a  distance,  the  air-particles  oscillating 
at  a  less  and  less  width  as  the  sound  grows 
weaker  and  weaker.     He  says : — 

•*We  easily  recognize  [just  as  Pythagoras  did] 
that  the  force  or  loudness  of  a  musical  tone  increases 
or  diminishes  yn^  the  extent  or  so-called  am////t^ 
pf  the  oscillations  of  the  particles  of  the  sounding 
body.  When  we  strike  a  string  its  vibrations  are 
at  first  sufficiently  large  for  us  to  see  them,  and  its 
corresponding  tone  is  loudest.  The  visible  vibra- 
tions become  smaller  and  smaller,  and  at  the  same 
time  the  loudness  diminishes.  .  .  .  The  same  con- 
clusion results  from  the  diminution  of  the  loudness 
of  a  tone  when  we  increase  our  distance  from  the 
sounding  body  in  the  open  air,  although  the/t/ri 
and  quality  remain  unaltered ;  for  it  is  only  the 
amplitude  of  the  oscillations  of  the  particles  of  air 
which  diminislies  as  their  distance  from  the  sound--- 
ing  body  increases,  Hence^  loudness  must  depend 
on  this  amplitude" — Sensations  of  Tone^  p.  17. 

Thus,  the  greatest  physical  philosopher 
of  the  present  time  can  see  no  deeper  into 
these  beautiful  effects  than  to  follow  Pyth- 
agoras, and  suppose  that  the  inertia  of  four 
square  miles  of  air  can  be  overcome,  and 
all  its  particles  made  to  oscillate  back  and 
forth  a  definite  distance  more  than  4,000 
times  a  second  by  the  note  of  a  piccolo 
flute,  thus  creating  condensations  and  rare- 
factions and  generating  "heat"  sufficient 
to  add  ^^cne  sixth**  to  the  velocity  of  this 
sound,  requiring  hundreds  of  millions  of 
tons  pressure^  as  I  will  clearly  demonstrate 
before  this  chapter  is  ended!  This  ob- 
servation of  these  renowned  scientists  is 
just  as  devoid  of  foundation  in  fact  or 
philosophy  as  that  of  the  little  child,  which, 
seeing  the  trees  stving  back  and  forth  farthest 
as  the  wind  blows  strongest^  supposes  that 
this  swinging  of  the  trees  is  the  cause  of 
the  wind  rather  than  its  effect!  I  remem- 
ber distinctly  that  this  was  my  earliest 
scientific  impression  as  to  the  true  cause 
of  the  wind,  when  I  was  about  four  years 
old  (I  should  now  be  ashamed  to  have 
been  any  older),  and  so  explained  it  to  my 
sister,  who  still  recollects  the  same  highly 


philosophical  observation,  which  was  at 
least  equal  in  scientific  profundity  to  these 
sonorous  observations  of  Pythagoras  and 
Helmholtz. 

It  really  seems  that  no  physicist  has 
been  able  to  look  below  this  surface  idea 
and  grasp  the  thought  that  the  reason  why 
the  greater  peri6dic  swing  of  a  vibrating 
chord  produces  the  louder  tone  is  because 
it  generates  and  radiates  a  greater  quan- 
tity of  sonorous  substance,  just  as  the 
longer  sweep  or  deeper  cut  of  the  har- 
vester's cradle  brings  down  the  greater 
quantity  of  grain;  and  that  the  reason 
why  the  sound  becomes  weaker  and  weaker 
as  the  distance  from  its  source  becomes 
greater,  is  simply  because  the  sonorous 
particles,  radiating  in  all  directions,  natu- 
rally and  necessarily  become  sparcer  and 
sparcer  the  more  space  they  are  distributed 
over,  which  accordingly  involves  the  fact 
that  a  less  and  less  number  of  these  sound- 
atoms  strike  the  tympanic  membrane  the 
farther  the  ear  is  from  the  sound-producing 
body,  just  as  a  less  and  less  number  of  sub- 
stantial odorous  particles  enters  the  nose 
the  father  it  is  from  the  source  of  the  fra- 
grance. 

Instead  of  a  conclusion  so  rational, 
logical,  and  every  way  scientific,  though 
lying  beneath  the  surface,  Pythagoras  ob- 
served the  merely  accidental  air-waves 
generated  by  the  string,  and  took  all  the 
rest  for  granted ;  and  although  the  slightest 
mechanical  intuition  should  have  con- 
vinced him  that  such  waves  were  but  inci- 
dental, as  the  effect  of  the  motion  which 
produced  the  tone  and  not  its  cause^  these 
palpable  and  self-evident  facts  and  data 
were  ignored,  and  the  childish  hypothesis 
maintained  that  these  same  incidental  and 
meaningless  disturbances  of  the  air  were 
absolutely  the  cause  of  the  tone,  and  con- 
tinued on  through  the  dense  atmosphere 
at  a  velocity  of  11 20  feet  a  second,  d 


Cbaf.  V. 


The  Nature  of  Sound. 


95 


nineteen  hundred  times  greater  than  the  mo- 
tions  of  the  string  which  gave  them  their 
impetus!  But  the  strangest  thing  of  all  is 
that  every  writer  on  sound  from  that  time 
to  the  present  has  continued  to  hold  on 
to  the  same  preposterous  idea. 

Physicists,  however,  who  take  their  in- 
spirations from  Pythagoras,  or  even  from 
the  great  German  investigator,  Helmholtz, 
as  does  Professor  Tyndall,  will  be  certain 
to  fall  into  the  gravest  of  errors,  as  just 
seen  in  regard  to  the  velocity  of  a  tuning- 
fork's  prongs  as  compared  to  that  of  a 
swinging  pendulum. 

For  example,  take  the  explanation  given 
by  Professor  Helmholtz  of  the  manner  in 
which  a  violin-string  oscillates  under  the 
action  of  the  bow.  A  more  superficial  and 
inexcusable  misapprehension  does  not 
occur  in  any  work  on  physics  making  the 
least  pretensions  to  scientific  accuracy, 
though  his  explanation  is  a  vital  one,  as 
will  be  seen,  to  the  wave-theory  in  some 
of  its  essential  features.  I  will  now  show 
this  so  clearly  that  the  unscientific  reader 
will  have  no  difficulty  in  comprehending 
the  unenviable  plight  of  this  learned  au- 
thority. 

He  illustrates  the  action  of  a  bowed 
string  by  the  motion  of  a  trip-hammer, 
which  is  slowly  raised  by  the  mill-work 
and  then  let  drop  suddenly,  with  vastly 
greater  velocity  than  it  ascended,  the  mill- 
work  representing  the  bow,  while  the  fall- 
ing hammer  represents  the  string.  But  I 
will  give  his  own  words  in  full,  that  the 
reader  may  the  better  see  the  force  of  my 
comments : — 

"Among  motions  which  produce  musical  sounds, 
diat  of  a  violin-string,  excited  by  a  bow,  would 
most  neariy  correspond  with  this  [trip-hammer],  as 
will  be  seen  from  the  detailed  description  in  Chap. 
V.  The  string  cUngs  fcr  a  time  to  the  boWy  and  is 
carried  along  by  it,  then  suddenly  releases  itself, 
like  the  hammer  in  the  mill,  and  like  the  latter 
retreats  somewhat,  with  much  greater  velocity  than 


it  advanced,  and  is  again  caught  by  the  bow  and 
carried  forward"  i — Sensations  of  Tone,  p.  29. 

The  above  remarkable  scientific  state- 
ment is  the  more  astounding  when  we  re- 
flect that  Professor  Helmholtz  is  a  prac- 
tical violinist  of  considerable  attainment 
in  the  art,  as  well  as  one  of  the  greatest 
acousticians  of  the  present  time.  Yet  he 
does  not  seem  to  know  the  important  fact 
that  if  a  bow  should  travel  slower  than  the 
string's  normal  oscillation  at  the  place 
where  the  hair  touches  it,  as  he  tells  us  it 
always  does,  there  would  be  no  sound  pro- 
duced^  since  even  an  attempted  vibration  of 
the  string  would  be  instantly  checked  and 
interrupted^  and  its  tone  destroyed  by  the 
slower  movement  of  the  /lairl  If  a  string 
can  fly  back  when  released  from  the  ros- 
ined hair  "with  much  greater  velocity  than 
it  advanced"  or  than  the  bow  was  travel- 
ing, as  he  distinctly  teaches,  then  it  will  of 
course  rebound  forward  again  faster  than 
the  bow  is  moving ,  since  its  motion  must 
necessarily  be  nearly  the  same  one  way  as 
the  other,  when  free  to  move.  How,  then, 
in  the  name  of  acoustics  and  mechanics, 
is  it  to  be  "again  caught  by  the  bow  and 
carried  forward,"  since  it  is  already  mov- 
ing "forward"  with  ^^much  greater  velocity** 
than  the  bow  ?  If  Professor  Helmholtz  is 
right,  the  "much  greater  velocity"  of  the 
rebounding  string  would  catch  the  bow 
and  carry  it  "forward"!  And  since  the 
string  could  not  be  expected  to  carry  for- 
ward the  slowly  moving  bow  held  in  the 
player's  hand,  the  string  itself  would  of 
course  have  to  stop.  The  reader  must  see 
that  it  is  an  unavoidable  necessity  for  the 
bow  to  be  always  moving  with  as  great  ve- 
locity at  least  as  the  normal  oscillation  of 
the  string  when  swinging  in  the  same  di- 
rection  or  when  flying  back  after  being  re- 
leased from  the  bow,  or  otherwise  the  hair 
would  not  carry  the  string  with  it,  but  the 
string  would  have  to  carry  the  hair;  and, 
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as  before  observed,  would  stop.  Yet  this 
highest  living  authority  on  acoustics  tells 
usy  as  above  quoted,  that  the  string  of  the 
violin,  when  momentarily  released  from 
the  hair,  will  swing  back  "with  much 
greater  velocity  than  it  advanced,"  or  than 
the  bow  was  moving,  which  would  neces- 
sarily cause  it  to  outstrip  the  bow  at  its 
next  swing  forward,  or  else  to  stop  at  each 
backward  vibration  (which,  of  course,  it 
could  not  and  would  not  do),  and  wait  for 
th«  slowly  moving  bow  to  again  pick  it  up 
&nd  carry  it  along! 

Now,  to  enlighten  this  physicist,  for  he 
certainly  needs  it,  let  us  look  at  the  actual 
movement  of  a  bowed  string  mechanically 
for  a  moment.  The  open  G-string  of  a 
violin  makes  198  complete  oscillations  in  a 
second.  By  the, most  accurate  observation 
and  measurement  it  is  ascertained  that 
this  string  does  not  vibrate  in  ordinary 
playing  over  one  sixty  fourth  of  an  inch  at 
the  nodal  point,  or  where  the  hair  rubs  it, 
which  is  about  one  tenth  of  its  length, 
measuring  from  the  bridge,  thus  making 
the  aggregate  velocity  of  the  string  at  this 
point,  or  the  whole  distance  it  travels  in 
one  direction,  but  three  inches  in  a  second. 
To  produce  an  ordinarily  loud  tone,  there- 
fore, the  violinist  is  compelled  to  draw  his 
bow  at  a  velocity  of  at  least  three  inches 
in  a  second,  or  otherwise  his  lagging  bow 
must  of  necessity  interfere  with  the  string's 
normal  oscillation  and  tend  to  check  it, 
thus  preventing  its  tone. 

It  may  be  observed,  however,  that  in 
producing  a  very  soft  tone,  as  in  piano 
passages,  the  string  necessarily  oscillates 
considerably  less  than  when  yielding  a  full 
sound,  possibly  not  the  one  half  of  a  sixty- 
fourth,  making  an  aggregate  distance  trav- 
eled in  one  direction  of  not  over  an  inch 
and  a  half  in  a  second,  in  which  case  the 
bow,  pressed  very  lightly,  would  only  need 
to  travel  at  a  corresponding  velocity,  and 


still  make  a  pure  tone.  Less  velocity  than 
this  would  again  destroy  it. 

It  is  also  true  that  in  producing  a  very 
heavy  note  on  the  violin  (in  which  case 
the  bow  has  to  be  pressed  down  with  con- 
siderable force),  this  G-string  will  be  often 
observed  to  oscillate  at  its  center  nearly 
or  quite  a  quarter  of  an  inch,  which  would 
make  its  swing  at  the  nodal  point  about 
the  twenty-fifth  of  an  inch,  or  eight  inches 
a  second  in  one  direction ;  but  in  such  a 
case  as  this,  the  violinist  is  absolutely 
compelled  to  move  the  bow  at  a  velocity 
of  at  least  eight  inches  in  a  second^  or  he 
will  not  produce  the  slightest  semblance 
of  a  musical  tone,  though  he  may,  as  will 
be  soon  explained,  move  it  as  much  faster 
as  he  pleases.  If  he  should  drop  below 
this  velocity  while  pressing  down  the  bow 
sufficiently  to  cause  this  large  oscillation 
of  the  string,  the  musical  tone  instantly 
ceases  and  degenerates  into  a  horrid 
scratch  which  no  sensitive  ear  can  endure 
but  for  a  moment.  This  scratch  occurs 
for  the  reason  I  have  already  given,  by  the 
oscillations  of  the  string  being  started  and 
prematurely  checked  before  reaching  their 
normal  limit  by  the  too  sluggish  movement 
of  the  bow.  Any  violinist  can  easily  dem- 
onstrate the  truth  of  what  I  am  now  say- 
ing (which  equally  demonstrates  the  enor* 
mity  of  the  error  into  which  Professor 
Helmholtz  has  fallen),  that  the  bow  never 
does  and  never  can  travel  slower  than  the 
string  normally  oscillates  when  producing 
a  musical  tone.  He  has  only  to  remember, 
as  the  basis  of  his  calculation,  that  the 
G-string  has  just  198  complete  vibrations 
in  a  second,  and  then  calculate  the  dis- 
tance it  oscillates. 

Now,  while  the  minimum  velocity  of  the 
bow,  to  produce  pure  tone,  must  of  neces- 
sity be  equal  at  least  to  the  velocity  of  the 
string's  normal  oscillation  (never  less^  as 
Professor  Helmholtz  says  it  always  is),  yet 
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any  violinist  knows,  or  may  easily  know, 
that  the  bow  may  travel  as  much  swifter 
than  the  string  oscillates  as  the  player 
chooses,  many  times,  when  great  power  is 
required,  with  a  velocity  six  or  eight  times 
that  of  the  string,  often  moving  a  distance 
of  even  thirty  and  forty  inches  in  a  second, 
dnce  the  greater  velocity  of  the  bow  will  al- 
ways be  sure  to  catch  the  string  exactly  at  the 
commencement  of  each  of  its  swings  in  the 
direction  in  which  the  bow  is  traveling  at 
the  time^  and  thus  facilitate  its  movement 
from  the  start! 

Strange  to  say,  the  thing  turns  out  ex- 
actly the  opposite  of  what  Professor  Helm- 
holtz  supposed,  and  the  facts  are  precisely 
the  reverse  of  those  on  which  his  elaborate 
theory  was  based!  While  he  tells  us,  as 
just  quoted,  that  the  string  always  and  ne- 
cessarily travels  slowly  with  the  bow^  and 
swings  back  "with  much  greater  velocity 
than  it  advanced,"  the  same  as  a  trip- 
hammer falls,  it  is  here  demonstrated  to 
be  a  scientific  fact,  that,  in  all  ordinary 
playing,  the  string  positively  travels  at 
least  four  times  faster  with  the  bow  than 
it  can  oscillate  when  released,  as  it  is  per- 
fectly clear  that  it  can  only  fly  back  at  its 
normal  velocity  or  rate  of  swing,  in  pro- 
portion to  its  length,  size,  weight,  and  ten- 
sion. Thus,  the  string  in  all  ordinary 
playing  absolutely  acts  in  diametrical  op- 
position to  what  Professor  Helmholtz 
teaches,  since  it  travels  with  the  bow,  or 
while  it  clings  to  the  rosined  hair,  "with 
much  greater  velocity  than  it"  retreats, 
after  being  momentarily  released,  since  if 
can  only  swing  back  in  accordance  with 
its  normal  pendulous  rate  of  oscillation, 
or  at  a  speed  of,  say,  three  to  six  inches  a 
second^  while  it  is  compelled  to  travel  with 
the  bow  or  while  clinging  to  it  at  the  rate 
at  least  of  the  bow's  movement,  or  a  full 
average  of  a  foot  to  two  feet  a  second! 
It  thus  makes  its  journey  with  the  bow  in 


about  one  quarter  the  time  it  takes  to  re* 
turn !  There  is  not,  perhaps,  in  the  inves- 
tigations of  science  a  case  on  record  where 
all  the  facts  and  figures  relied  on  to  favor 
a  theory  have  been  so  clearly  and  demon- 
strably shown  to  be  exactly  the  reverse! 
I  challenge  the  world  to  show  a  paralleL 
Assumed  facts  of  science  have  been  often 
proved  to  be  incorrect  and  entirely  misap- 
prehended ;  but  never,  so  far  as  I  know,  to 
be  precisely  the  reverse,  in  every  sense  of 
the  word,  and  to  demonstrate  the  exact 
opposite  of  the  explicit  requirements  of 
the  hypothesis,  and  that,  too,  when  the 
theory  is  under  the  manipulation  of  its 
ablest  exponent. 

Another    marked    peculiarity '  of    this 
string's  movement,  which  this  careful  in- 
vestigator appears  never  to  have  thought 
of,  must  not  be  here  overlooked.    While 
the  string  is  traveling  with  the  bow  at  a 
much  greater  velocity  than   it  can  swing 
backward,  it  must  necessarily  travel  at  a 
uniform  speed  from  the  commencement  to 
the  end  of  its  journey  in  that  direction, 
since  the  bow  necessarily  travels  in  that, 
manner;  whereas,  when  it  retreats,  after 
being  released  from  the  rosined  hair,  it  at 
first  starts  back  slowly,  moving  faster  andi 
faster,  the   same   as  a  pendulum,  till   it 
reaches  the  center  of  Us  amplitude  and 
accomplishes  one  half  of  its  swing,  from? 
which  point  it  moves  on  by  its  acquired 
momentum  through  the  other  half  of  its 
journey,  swiftest  as  it  leaves  the  cente*- 
but  slower  and  slower  till  it  reaches  thj 
other  limit  of  its  swing.     No  one  disputes 
this  pendulous  movement  of  a  stringy wh*a 
drawn  aside  and  released.    With  this  stii- 
evident  law  before  him,  Professor  Helm- 
holtz tells  us  that  the  string,  after  being 
released  from  the  rosined  hzAXySTvings  jcuk 
just  as  a  hammer  falls  after  being  r dec  sea 
from  the  trip-wheel;  whereas,  any  school- 
boy who  has  studied  natural  philosophy  « 
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month  knows  that  a  hammer  starts  slowly 
at  the  commencement  of  its  descent,  and 
falls  faster  and  faster  to  the  end  of  its 
journey,  increasing  in  velocity  throughout 
the  entire  distance  by  a  certain  definite 
ratio  based  on  its  constantly  accumulating 
momentum  added  to  its  gravity,  which 
ratio  of  increased  velocity  would  be  main- 
tained by  a  body  falling  toward  the  earth 
for  any  distance,  if  a  thousand  miles,  minus 
the  resistance  of  the  air.  Is  it  possible  that 
this  greatest  of  modem  physicists  is  not 
aware  of  this  law  of  a  falling  hammer,  and 
of  the  pendulous  law  governing  the  move- 
ment of  an  oscillating  string  when  drawn 
to  one  side  and  released?  To  suppose 
him  ignorant  of  these  well-known  laws  is 
to  suppose  an  impossibility.  To  suppose 
he  knowingly  misrepresented  the  facts,  to 
favor  the  theory  of  ^'vibrational  form"  he 
was  laboring  to  establish,  is  inconceivable. 
I  leave  him  to  the  mercy  of  a  charitable 
world. 

Such  erroneous  and  superficial  concep- 
tions of  the  physics  of  sound  generation 
and  propagation  as  the  foregoing,  are  the 
very  kind  of  scientific  data  on  which  the 
entire  wave- theory  rests.  Yet  with  all 
these  and  similar  absolutely  laughable 
misapprehensions,  which  will  be  abun- 
dantly pointed  out  as  the  argument  ad- 
vances,! am  sincerely  and  kindly  cautioned 
by  my  friends  not  to  assail  this  theory,  or 
venture  into  collision  with  such  names  as 
those  of  Tyndall,  Helmholtz,  and  Mayer, 
unless  I  desire  to  be  so  finely  pulverized, 
as  one  of  them  expressed  it,  that  it  would 
** require  a  microscope  of  several  horse- 
power to  detect  the  fragments!"  The 
reader  can  well  imagine,  that,  knowing  as 
I  did  of  scores  of  just  such  scientific  esca- 
pades by  these  great  authors,  such  as  those 
I  am  now  evolving  from  their  writings,  I 
I  felt  very  little  alarm  at  these  annihilating 
predictkms. 


In  view  of  the  foregoing  inversion  o( 
the  facts  and  arguments  of  Professor 
Helmholtz,  showing  them  to  establish  the 
exact  opposite  of  what  he  intended  them 
to  prove,  what  must  become  of  the  various 
graphical  diagrams  which  this  writer  has 
taken  the  trouble  to  prepare  for  his  book» 
illustrating  the  "vibrational  form"  sup- 
posed to  take  place  in  bowed  strings,  every 
one  of  which  is  based  on  this  idea  of  the 
trip-hammer  moving  up  only  a  tenth  as 
rapidly  as  it  falls,  and  this  self-evident 
fallacy  that  the  bow  must  act  in  the  same 
way,  always  traveling  about  ten  times 
slower  than  the  string's  normal  oscilla- 
tion? A  child  might  have  confounded 
this  great  philosopher  by  asking  what 
makes  the  string  vibrate  at  all  if  the  bow 
travels  ten  times  slower  than  the  string 
naturally  swings?  For,  it  is  a  recorded 
fact,  that,  in  his  very  first  diagram  illus- 
trating this  principle  of  the  trip-hammer's 
movement  and  that  of  a  bowed  string  (page 
32),  he  shows  that  it  takes  the  hammer  ter 
times  as  long  to  be  lifted  as  it  does  for  it  to 
fall;  whereas  the  intuition  of  the  child 
would  have  taught  him  that  as  the  motion 
of  the  bow  causes  the  string  to  keep  u> 
its  oscillation,  it  must  of  necessity  travoi 
as  fast  at  least  as  the  string  can  oscillate, 
and  in  all  ordinary  playing  much  faster! 
And  what,  I  may  ask,  further,  becomes  of 
his  "law,"  which  he  so  elaborately  formu- 
lates, that  the  quality  of  tone  is  caused  by 
the  vibrational  form  of  the  oscillating  in- 
stniment  and  of  the  air-waves  which  it 
thus  produces,  when  his  principal  graphical 
illustration  and  proof  of  this  law,  repeated 
five  times,  is  this  same  misconception  of 
the  bow  having  only  about  one  tenth  the 
normal  velocity  of  the  string? 

As  I  have  clearly  shown,  by  figures 
which  every  physicist  will  admit,  and  which 
any  observer  can  see  to  be  correct  by  the 
least  attention  to  a  violinist  when  playing, 
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that  in  all  ordinary  execution  on  the  violin 
the   bow  must  travel  and  actually  does 
travel  at  least  four  or  five  times  as  fast  as 
a  string  normally  oscillates  at  the  nodal 
point,  moving  from  twelve  inches  to  two 
feet  a  second^Mi^  carrying  the  string  along 
with  Ufour  or  five  times  faster  than  it  can 
fy  back  agaiHy  it  gives  us  the  somewhat 
novel  and  startling  mechanical  improve- 
ment in  trip-hammers  which  would  require 
them^  to  fall  only  about  one  quarter  as  fast 
as  they  are  lifted  by  the  mill-work,  that  is, 
if  their  movement  corresponds  to  that  of 
the  string  when  excited  by  the  bow,  as  this 
philosopher  teaches!     If  his  mechanical 
ideas  concerning  the  principle  of  a  trip- 
hammer's movement  are  here  correctly 
represented  by  the  motion  of  a  string  as 
compared  to  that  of  a  bow,  I  doubt  if  any 
mill-owners  would  care  to  employ  him  to 
superintend  the  construction  of  their  ma- 
chinery !    A  trip-hammer  falling  with  only 
one  quarter  the  velocity  of  its  ascent,  as 
is  proved  to  be  the  case  with  the  string, 
^ould  do  but  little  forging  unless  the  anvil 
«rere  placed  above  it,  which  is  evidently 
the  way  this  philosopher  would  have  to 
construct  it !     But  I  will  not  be  too  hard 
on  him,  and  will  agree  to  let  him  off  on 
the  condition  that  he  at  once  renounce 
the  wave-theory  of  sound  and  adopt  the 
hypothesis  of  substantial  sonorous  pulses! 
A  true  theory  is  always  consistent  with 
itself,  or  at  least  may  be,  even  down  to  the 
unimportant  minutiae  of  its  details;  and 
though  there  may  be  phenomena  involved 
in  its  analysis  which  it  can  not  explain, 
such   phenomena,   nevertheless,   can  not 
contradict  it ;  whereas  a  false  theory,  how- 
ever plausible  or  apparently  consistent  in 
its  principal  features,  is  certain  to  contra- 
dict  itself  in   the  discussion   of  details. 
Such  we  shall  see  to  be  the  case  all  the 
way  through  this  investigation  of  the  wave- 
theory  of  sound. 


This  fallacious  reasoning  of  Professor 
Helmholtz,  based,  as  we  have  seen,  on  hii 
utter  misconception  of  facts  which  the 
commonest  observer  should  have  noted, 
is  not  a  whit  more  surprising  than  that  ol 
Professor  Tyndall,  just  hinted  at,  in  sup- 
posing that  a  tuning-fork's  prongs  must 
necessarily  move  with  enormous  velocity, 
when,  in  the  very  nature  of  things,  as  the 
reader  can  instantly  calculate,  they  can 
not  travel  in  one  direction  over  seven  or 
eight  inches  a  second,  or,  counting  both 
directions,  more  than  fourteen  to  sixteen 
inches  in  the  same  time.  This  being  the 
fact,  what,  then,  becomes  of  his  '^condensa- 
tions and  rarefactions"  of  the  atmosphere 
wrought  by  this  snail-like  motion,with  the 
heat  and  additional  elasticity  of  the  air  thus 
generated  sufficient  to  add  ^^one  sixth'*  to 
the  velocity  of  sound,  which  hypothesis  is 
absolutely  essential  to  the  existence  of  the 
wave-theory,  as  will  be  sdon  demonstrated? 
I  will  again  quote  his  language : — 

*•  Imagine  one  of  the  prongs  of  the  vibrating  fork 
snn/tiy  advancing[z.i  the  rate  oi seven  inches  a  sec- 
ond!]; it  compresses  the  air  immediately  in  front 
of  it,  and  when  it  retreats  it  leaves  ^partial  vacuum 
behind,  the  process  being  repeated  at  every  subse- 
quent advance  and  retreat.  The  whole  function 
of  the  tuning-fork  is  to  carve  the  air  into  these  con- 
densations and  rarefactions  **~~Lectures  on  Sound, 
p.  6a. 

The  Professor  may  well  request  us  to 
^Umagine  one  of  the  prongs  of  the  vibrating 
fork  ^'////k  advancing";  for,  whenever  the 
reader  is  undeceived  on  this  subject  by  a 
correct  statement  of  its  facts,  and  thus  be- 
comes aware  that  the  prong  of  the  fork 
only  moves  sezfen  inches  in  a  second,  not 
one  half  as  fast  as  a  year-old  baby  can 
walk,  it  requires  a  considerable  stretch  of 
the  imagination  to  see  it  ''swiftly  advanc- 
ing," thus  carving  the  air  into  a  "conden- 
sation," and  then  retreatmg  so  "swiftly" 
as  to  cause  a  "rarefaction"  by  leaving  a 
^'partial  vacuum  behind^*  all  of  which  gen- 
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erate  the  required  heat  and  elasticity  to 
enable  these  air-waves  to  travel  with  suffi- 
ciently augmented  velocity  not  to  contra- 
dict the  wave-theory!  Not  a  word  does 
this  scientist  suggest  as  to  the  possibility 
of  the  fork  generating  its  tone  by  the  mol- 
ecular effect  of  its  numerous  sudden  stops 
and  starts  on  the  atomic  structure  of  the 
instrument  itself,  the  only  rational  suppo- 
sition^ possible  in  the  premises!  An  intel- 
lect capable  of  imagining  a  tuning-fork 
^^ swiftly  advancing,"  and  generating  heat 
by  squeezing  the  air  into  "condensations" 
when  only  traveling  at  "the  rate  of  seven 
inches  a  second,  could  hardly  be  exj>ected 
to  grasp  an  idea  so  beautiful,  fundamental, 
and  scientific,  as  the  one  suggested  by  the 
above  molecular  hypothesis. 

I  have  sometimes  wondered  if  this  lec- 
turer ever  thought  of  the  really  amusing 
character  of  this  tuning-fork's  perform- 
ance, as  he  has  described  it !  He  tells  us 
that  when  it  advances  it  ^compresses  the  cur 
immediately  in  front  of  it^  and  when  it  re- 
treats //  leaves  a  partial  vacuum  behind." 
Now,  this  amounts  to  an  unprovoked 
scientific  slander  on  our  atmosphere! 
With  all  its  acknowledged  elasticity  or 
spring-power,  especially  under  pressure, — 
one  of  its  most  persistent,  important,  and 
undeniable  characteristics, — it  is  here 
made  out  to  be  so  lazy  and  sluggish,  under 
the  manipulation  of  this  learned  savant, 
that,  even  after  it  has  been  compressed  into 
a  condensation,  it  allows  the  prong  of  a 
tuning-fork  when  traveling  but  seifcn  inc/ies 
I  second  to  run  right  away  from  it  and 
leave  a  partial  vacuum  I 

Seriously,  I  think  it  is  about  time  for 
ohysicists  to  call  a  convention,  and  recon- 
sider this  entire  question  of  sound-propa- 
gation, or  else  hire  some  good  mechanic 
to  reconstruct  their  wave- theory,  and  so 
to  arrange  it  that  its  parts  will  hang  to- 
gether, unless  they  want  the  whole  thing 


to  become  the  laughing-stock  of  the  on- 
scientific  world »  For,  at  the  present  rate 
of  progress.  Professors  Tyndall  and  Helm- 
holtz,  its  two  ablest  and  most  popular  ex- 
ponents, are  fast  bringing  the  hypothesis 
into  contempt.  To  make  out,  as  they  do, 
that  the  compression  of  the  air,  by  this  slow 
forward  movement  of  the  fork's  prong,  will 
send  off  a  condensed  wave  1120  feet  9 
second,  or  at  the  observed  velocity  of 
sound,  and  then  tell  us  that  the  same,  con* 
densed  wave,  after  being  compressed,  can 
not  recoil  fast  enough  to  keep  up  with  the 
retreating  prong  and  prevent  a  vacuum,  re- 
quiring only  this  same  velocity  of  seven  inches 
a  second,  is  laughable  enough  to  have  a 
place  in  the  funniest  column  of  Punch, 

Returning  now  for  a  moment  to  the 
tuning-fork  upon  its  resonant  case  vibrat- 
ing by  sympathy  180  feet  distant  from  the 
actuating  fork,  I  ask  what  explanation  can 
possibly  be  given  of  such  a  sonorous  effect 
save  the  one  assumed  in  my  hypothesis  of 
substantial  pulses,  having  a  definite  law 
controlling  their  velocity  of  propagation  ? 
We  have  seen  that  literal,  physical  air- 
waves, moulded  and  driven  off  from  the 
prongs  of  the  oscillating  fork,  moving  but 
seven  inches  in  a  second,  if  they  should 
travel  as  swiftly  as  the  moving  prongs 
themselves  (and  they  surely  can  move  no 
faster),  and  if  all  inertia  and  atmospheric 
friction,  or  tendency  to  quiescence,  were 
abolished,  would  require  over  five  minutes 
to  pass  from  one  fork  to  the  other!  Yet  we 
absolutely  know  that  the  sympathising 
fork  commences  responding  to  the  other 
t.he  moment  the  sound  is  heard  by  the 
assistant  standing  near  it,  or  in  almost  one 
two-thousandth  part  of  the  time  it  would 
take  an  air-wave  at  its  highest  possible 
velocity  to  reach  it  were  there  nothing  to 
hinder  its  progress! 

On  the  hypothesis  of  sound  consisting 
of  substantial   pulses    generated   by    the 
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actuating  fork,  augmented  and  diffused  by 
its  resonant  case  and  its  sympathetic  air- 
column,  and  radiating  through  the  atmos- 
phere by  a  law  of  conduction  peculiar  to 
sonorous  pulses,  as  light  is  radiated  by  a 
law  peculiar  to  luminous  discharges,  it  is. 
easy  comprehending  that  such  sonorous 
discharges  might  travel  to  the  distant  fork 
at  a  velocity  of  1120  feet  a  second,  or  at 
the  observed  velocity  of  sound,  without  any 
regard  whatever  to  the  intervening  air  ex- 
cept as  to  its  conducting  properties  (the 
same  as  electricity  depends  on  the  char- 
acter of  its  conducting  medium),  acting, 
at  their  arrival,  first  on  the  sensitive  unison 
air-column  which  fills  the  resonaht  cham- 
ber, and  which,  being  so  exceedingly  mo- 
bile, will  of  course  first  respond  by  sym- 
pathetic action,  which  is  instantly  com- 
municated to  the  surrounding  case,  and, 
through  it,  to  the  prongs  of  the  fork. 

One  of  the  most  fatal  and  mischievous 
errors,  and  one  which  has  tended,  per- 
haps, more  than  any  other  to  keep  the 
wave-theory  of  sound  in  existence,  is  the 
assumption,  that,  because  an  inclosed  air- 
column,  a  singing  flame,  or  a  stretched 
membrane,  will  stir  at  a  distance  from  an 
actuating  instrument  of  the  same  pitch 
t?u  tTtUrvening  mass  of  air  throughout  the 
whoU  distance  must  therefore  be  thrown  into 
vibratory  motion.  This  fallacy  led  to  the 
invention  of  an  all-pervading  luminiferous 
ether ^  to  account  for,  or  rather  provide  for, 
the  undulatory  theory  of  light.  This  hy- 
pothetic ether  is  supposed  to  fill  all*  inter- 
stellar space,  the  entire  mass  of  which 
must,  of  course,  be  thrown  into  waves,  and 
must  continue  perpetually  to  vibrate  by 
the  light  of  one  single  j/ar,  which,  of  course, 
shines  through  it  in  all  directions;  while 
millions  of  other  stars  also  shining  through 
the  same  mass  in  all  directions  must  neces- 
sarily produce  millions  of  independent  co- 
existing and  conflicting  systems  of  waves 


within  the  same  mass  of  ether  at  the  same 
instant!  Thus,  taking  any  single  cubic 
inch  of  interstellar  space  you  choose  to 
select,  the  ether  which  it  contains  must 
be  actually  oscillating  with  a  million  differ- 
ent  systems  of  waves,  from  a  million  differ- 
ent stars,  while  these  millions  of  diverse 
and  conflicting  motions  of  the  same  ether 
are  carried  on  harmoniously  at  the  same 
instant  and  without  the  least  disturbance 
of  each  other,  according  to  this  consistent 
and  highly  scientific  hypothesis  of  wave- 
motion  !  Yet  the  same  authorities  tell  us 
that  two  systems  of  aerial  or  ethereal  waves 
^^interfering**  will  completely  neutralize 
and  destroy  each  other ! 

Having  seen  how  a  unison  air-column 
can  resound  by  means  of  synchronous  but 
substantial  pulses  dashing  against  it,  let 
us  revert  again  for  a  moment  to  the 
sounding-board,  whose  principle  of  reso- 
nance, as  before  intimated,  is  entirely 
different,  and  try  to  learn  how  the  sound 
of  a  fork  is  augmented  by  its  stem  simply 
being  held  in  contact  with  the  wood,  if  it 
is  not  caused  by  the  augmentation  of  air- . 
waves,  as  the  undulatory  theory  supposes 
it  to  be. 

The  fundamental  laws  of  conduction 
and  radiation,  lying  at  the  bottom  of  this 
and  all  analogous  phenomena,  such  as 
those  of  Heat,  Light,  Electricity,  Magnet- 
ism, &c.,  are  not  understood,  and  probably 
never  will  be  by  man.  It  is  only  by  the 
analogies  of  the  so-called  forces,  elements, 
and  modes  of  motion,  that  we  can  arrive 
at  any  definite  or  satisfactory  conclusion 
on  the  subject.  We  definitely  know,  how- 
ever, from  the  best  of  analogical  reasons, 
that  the  resonance  of  a  sounding-board 
can  be  nothing  but  the  simplest  radiation 
of  sonorous  substance,  the  same  as  heat  is 
radiated  in  larger  quantities  from  a  more 
extended  ^surface  or  from  one  of  a  better 
radiating  material.     No  one  pretends  to 
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believe  that  heat  radiates  or  diffuses  itself 
through  a  room  from  a  metallic  surface 
by  means  of  augmented  air-waves  driven 
off,  though  the  atmosphere  may  tremble, 
and  no  doubt  does,  from  the  effects  of 
such  radiating  heat.  But  as  some  kind  of 
an  undulatory  motion  seemed  to  be  neces- 
sary for  heat,  in  order  to  keep  up  its  com- 
plex analogy  with  sound-waves  and  light- 
waves, that  "all-pervading"  ether  (which 
has  no  existence  in  fact,  but  which  Pro- 
fessor Tyndall  describes  as  resembling 
"jelly,")  has  recently  been  pressed  into 
service,  and  now,  instead  of  heat  being  a 
common-sense  substance,  as  simple  as 
odor  or  the  atmosphere  itself,  it  is  con- 
verted into  a  certain  mode  of  motion  of 
this  gelatinous  ether,  another  substance  in- 
finitely more  difficult  to  believe  in  than 
the  substantial  nature  of  the  very  thing  it 
is  intended  to  explain.  Thus,  science, 
"falsely  so-called,"  instead  of  simplifying 
the  problems  of  Nature,  and  bringing  to 
light  her  hidden  mysteries,  seems  to  com- 
plicate and  confuse  every  phenomenon  it 
touches. 

Suppose,  for  example,  a  cubic  inch  of 
iron  at  a  permanently  red-hot  tempera- 
ture, placed  in  the  middle  of  a  room 
twenty  feet  square,  on  a  cold  day,  its  effect 
would  scarcely  be  sensible  a  short  distance 
from  it ;  yet,  if  the  same  quantity  of  iron 
were  spread  out  into  a  sheet  thin  enough 
to  cover  the  floor  of  the  room,  and  could 
be  kept  at  the  same  temperature,  the  diffu- 
sion of  heat  would  be  so  intense,  owing  to 
the  greater  radiating  surface,  that  no  one 
could  live  in  the  room  for  a  single  minute. 
Place  the  same  cubic  inch  of  permanently 
red-hot  iron  in  contact  with  a  sheet  of 
copper,  and  its  heat  would  be  rapidly  dif- 
fused over  the  surface  of  the  sheet,  and 
from  it  radiated  in  augmented  warmth 
throughout  the  room.  This  cubic  inch  of 
iron  represents  the  tuning-fork,  while  the 


sheet  of  copper  answers  for  its  sounding- 
board.  Although  the  heat  radiates  with 
augmented  rapidity  from  its  more  extended 
surface,  and  owing  to  its  peculiar  molecu- 
lar structure,  yet  it  requires  no  vibratory 
motion  of  the  copper  whatever  to  cause 
this  increased  radiation.  A  sheet  of  iron 
in  lieu  of  the  copper  would  prove  a  poorer 
sounding-board  for  radiating  the  heat,  be- 
cause, being  a  poorer  material  for  the  pur- 
pose, the  heat  would  not  spread  with  the 
same  facility  over  its  surface  as  over  that 
of  the  copper,  consequently  we  would  feeJ 
less  warmth  in  the  room. 

All  these  facts  in  regard  to  the  radiation 
and  diffusion  of  heat  are  instructive  as 
analogies  of  the  radiation  of  sound ;  and, 
though  governed  by  different  laws  in  some 
respects,  yet  the  general  principle  of  the 
two  operations  is  the  same.  On  the  quality 
of  the  radiator  and  the  extent  of  its  surface 
in  the  two  phenomena  depends  the  amount 
of  diffusion  both  of  sound  and  of  heat ;  and 
in  ^neither  case  does  this  augmentation 
depend  in  the  slightest  degree  on  the  mo- 
tion communicated  to  the  radiating  sur- 
faces, and  thence  to  the  air,  whatever  con- 
tingent vibration  either  may  incidentally 
produce. 

The  same  law  of  radiation  in  propor- 
tion to  surface  holds  good  with  reference 
to  odor.  A  quantity  of  musk  would  not 
diffuse  itself  and  fill  a  room  with  its  pecu- 
liar fragrance  as  rapidly  if  in  the  form  of 
a  ball  as  if  it  .were  spread  out  over  a  large 
radiating  surface ;  and  even  then  the  char- 
acter or  quality  of  the  surface  on  which 
it  was  spread  would  have  something  to  do 
with  it.  The  warm  surface  of  a  board 
would  radiate  the  fragrance  with  much 
greater  intensity  than  a  sheet  of  ite.  The 
diffusive  and  radiative  action  of  odor  is 
almost  exactly  the  same  in  these  respects 
as  those  of  sound  and  heat,  yet  no  one 
thinks  of  making  odor  anything  but  sub- 
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stantial  emissions ;  and  I  have  yet  to  learn 
that  either  Helmholtz  or  Tyndall  has  ever 
gone  so  far  in  their  mystification  of  Na- 
ture's phenomena  as  to  attribute  the  diffu- 
sion and  radiation  of  a  certain  fragrance 
to  the  oscillatory  petaliferous  tremors  of 
the  rose  and  honeysuckle !  They,  in  fact, 
find  no  difficulty  whatever  in  accepting 
the  proposition  that  a  substance  consti- 
tuted of  real  atoms  in  the  form  of  musk 
can  diffuse  and  propagate  itself  by  an  un- 
known law  from  particle  to  particle  of  the 
atmosphere,  and  thus  project  its  rays  of 
substantial  fragrance  over  acres  of  still  air 
in  a  few  minutes  without  any  kind  of  un- 
dulatory  motion  or  air-waves  whatever. 
Yet,  like  sound,  this  substantial  emanation 
must  have  a  suitable  conducting  medium 
or  it  will  not  travel  at  all.  Place  a  grain 
of  musk  under  an  exhausted  receiver,  and 
no  odor  would  radiate  to  fill  the  vacuum. 
So,  also,  place  a  bell  within  the  same  re- 
ceiver, and  cause  it  to  strike  by  suitable 
mechanism,  and  no  sound  emerges  from 
this  region  of  vacuo.  The  sonorous  atoms 
generated  by  the  vibrations  of  the  bell,  as 
well  as  the  odorous  atoms  generated  by 
the  musk,  fall  powerless  for  want  of  a  con- 
ductor. The  substantial  atoms  of  elec- 
tricity will  not  travel  without  a  conducting 
medium,  neither  will  those  of  sound  or 
odor.  Yet,  evidently,  they  are  equally 
substantial. 

Although  electric  discharges  are  gen- 
erated by  the  chemical  action  of  the  acids 
upon  the  zinc  in  the  battery,  and  notwith- 
standing this  chemical  process  may,  and 
no  doubt  does,  cause  a  degree  of  tremu- 
lous action  among  the  molecules  of  the 
metal  and  of  the  liquid  while  generating 
and  releasing  this  wondrous  substantial 
element  called  electricity,  yet  no  one 
would  be  so  weak  as  to  suppose  that  this 
tremor  actually  ^^ sends'*  off  these  electric 
pulses  at  the  enormous  velocity  of  thou- 


sands of  miles  a  second,  much  less  that 
they  are  propagated  by  means  of  air-waves 
or  wire-waves  "moulded"  and  "carved" 
by  this  tremulous  motion  of  the  zinc  or 
this  effervescing  action  of  the  acid !  No ! 
chemists  and  physicists  have  more  reason 
and  logic  when  they  come  to  treat  on  the 
generation  and  propagation  o£  electric 
pulses,  and  at  once  concede  that  although 
the  electricity  is  generated  and  liberated 
by  the  molecular  tremor  of  the  zinc  and 
the  effervescing  action  of  the  acid,  yet  its 
propagation  through  a  wire  depends  on  an 
unknown  law  of  conduction  peculiar  to 
that  particular  substance, without  bringing 
into  the  solution  either  ethereal^  aerial^  or 
metal  undulations.  Yet,  whenever  they 
change  to  the  production  of  sound-pulses, 
which  are  generated  by  an  almost  similar 
kind  of  molecular  tremor,  and  propagated 
by  a  similar  unknown  law,  they  at  once 
become  mere  children  in  the  superficiality 
of  their  logic,  ignoring  all  ideas  of  the  pos- 
sible radiation  of  substantial  pulses  of 
sound  by  a  law  of  conduction  peculiar  to 
that  particular  kind  of  substance  the  samr 
as  electric  pulses  travel;  but,  trampling 
under  foot  all  analogical  propriety  and 
consistency,  conclude  that  these  sonorous 
discharges  are  literally  driven  off  as  air- 
waves, or  iron-waves  as  the  case  may  be, 
the  entire  distance  they  are  propagated 
by  the  actual  motion  or  tremor  of  the 
sounding  body,  though  the  slightest  ob« 
servation  would  have  convinced  them  that 
the  pulses  start  with  a  velocity  nineteen  Aun* 
dred  times  greater  than  that  of  the  move^ 
ment  of  the  instrument  which  is  suppccd 
to  "send  "  them !  ^ 

I  now  enter  upon  the  consideration  of  a 
sonorous  problem  second  in  importance 
to  no  other  question  connected  with  the 
present  discussion, — a  question  involving; 
phenomena  which  are  looked  upon  bjr 
physicists,  and  especially  by  all  writers  om  | 
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sound,  as  among  the  most  conclusive 
proofs  that  sound  is  propagated  by  means 
of  air-waves  constituted  of  "condensations 
and  rarefactions.** 

I  refer  to  the  well-known  and  univer- 
sally observed  effects  of  magazine  explo- 
sions in  the  breaking  of  windows  at  a  dis- 
tance,—  sometimes  even  miles  away  from 
the  source  of  the  atmospheric  concussion. 
As  strange  as  it  may  appear  to  the  reader, 
it  is  absolutely  taken  for  granted  by  all 
physicists  that  the  concussive  shock  or 
condensed  atmospheric  wave  which 
crushes  in  windows  and  sometimes  even 
houses,  is  the  same  as  the  sound-pulse 
generated  at  the  instant  of  the  explosion, 
no  distinction  whatever  being  even  dreamt 
of  between  such  sound  and  such  condensed 
wave  of  air!  Yes,  surprising  as  it  will  ap- 
pear before  we  get  through  with  this  ex- 
amination,not  one  writer  on  sound, among 
these  greatest  scientific  investigators  of  the 
world,  has  been  able  to  see  the  least  differ- 
ence between  the  sound  of  such  an  explo- 
sion and  its  concussive  shock, which  would 
knock  a  man  lifeless  to  the  ground  if  stand- 
ing near  the  magazine !  That  such  careful 
thinkers  should  be  totally  ignorant  (I  use 
the  word  ignorant  with  due  respect,  but  at 
the  same  time  mean  it,)  of  any  distinction 
between  the  two  phenomena,  but  should 
employ  them  in  their  descriptions  of  such 
events  interchangeably,  as  meaning  one 
and  the  same  thing,  is  among  the  most 
startling  facts  connected  with  the  investi- 
gations of  modem  science. 

The  subject  is  therefore  of  so  much  im- 
portance that  I  shall  be  obliged  to  devote 
several  pages  to  its  discussion,  in  which  I 
propose  to  show,  not  only  that  all  scien- 
tific writers  upon  this  subject  so  far  are 
mistaken,  but  that  the  explosions  of  mag- 
azines furnish  one  of  the  most  conclusive 
and  unanswerable  arguments  against  the 
atmospheric  wave-theory  of  sound  which 


could  be  desired.  If  the  advocates  of  the 
wave-hypothesis  should  thus  be  obliged  to 
look  on  and  see  their  most  important 
weapon  wrenched  from  their  hands  and 
fatally  turned  against  them,  surely  they 
will  begin  to  consider  their  theory  as  be- 
coming hopelessly  involved. 

I  now  call  attention  to  the  fact,  which 
appears  never  to  have  entered  the  minds 
of  these  astute  writers,  that  at  the  explo- 
sion of  a  magazine  thousands  and  possibly 
tens  of  thousands  of  cubic  yards  of  gas 
are  instantly  generated  and  added  to  the 
air,  which  necessarily,  without  any  refer- 
ence to  the  accompanying  sound  at  all, 
shove  away  the  circumambient  atmosphere 
in  all  directions;  and, in  doing  so, naturally 
and  unavoidably  condense  its  particles, 
thus  forming  an  intensely  compressed  air- 
wave, which  is  driven  away  at  an  enormous 
velocity,  producing  the  agitation  and  con- 
cussion at  a  distance  which  break  windows, 
as  so  often  witnessed.  These  great  inves- 
tigators of  natural  phenomena  haVe  never 
thought  of  the  least  difference  between  an 
effect  thus  produced,  where  a  mountain  of 
gas  is  instantaneously  added  to  the  air, 
and  that  of  a  sound  perhaps  equally  as 
loud  caused  by  the  clashing  of  two  trains 
of  cars  together  or  the  falling  of  a  building, 
in  which  nothing  is  added  to  the  bulk  of 
the  atmosphere !  No,*  so  far  from  making 
this  manifest  distinction,  so  clearly  scien- 
tific, and  which,  as  we  shall  soon  see,  ex- 
plains the  whole  matter  at  the  expense  of 
the  very  theory  it  has  been  supposed  to 
favor,  these  sound-writers  speak  in  the 
most  unsophisticated  manner  of  windows 
being  crushed  in  by  a  "sound-pulse"  sent 
off  from  a  magazine  explosion,  ignoring 
entirely  the  distinction  I  am  here  pointing 
out. 

As  an  example  of  this  childish  super- 
ficiality, I  will  quote  Professor  Tyndall*^ 
innocent  description  of  the  breaking  of 
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windows  at  Erith.     It  will  surely  amuse 
the  reader,  if  it  does  not  instruct  him : — 

"  The  most  striking  example  of  this  inflection  of 
a  sonorous  wave  that  I  have  ever  seen,  was  ex- 
hibited at  Erith  after  the  tremendous  explosion  of 
a  powder  magazine  which  occurred  there  in  1864. 
The  village  of  Erith  was  some  miles  distant  from 
the  magazine,  but  in  nearly  all  cases  the  windows 
were  shattered;  and  it  was  noticeable  that  the 
windows  turned  away  from  the  origin  of  the  explo* 
sicn  suffered  almost  as  much  as  those  which  faced  it, 
[This  effect  is  simply  explained  by  the  tremendous 
shove  given  to  the  air,  causing  it  to  compress  around 
the  buildings  equally  on  all  sides.  Professor  Tjrn- 
dall  thinks  it  was  the  ** sonorous  wave"  which  i#f- 
flecied,  and  doubled  its  two  ends  around  the  build- 
ing, thus  crushing  the  windows!]  Lead  sashes 
were  employed  in  Erith  church,  and  these  being 
in  some  d^ree  flexible,  enabled  the  windows  to 
yield  to  the  pressure  without  much  fracture  of  the 
glass.  Every  window  in  the  church,  front  and 
back,  was  bent  inwards.  In  fact,  as  the  sound-wave 
reached  the  church  it  separated  right  and  left,  and 
\>r  a  moment  the  edifice  was  clasped  by  a  girdle  of 
Mtensely  compressed  air  ** — Lectures  on  Sound,p,2^, 

The  reader  observes,  no  doubt  with 
some  degree  of  surprise,  that  no  distinc- 
tion is  even  hinted  at  in  the  above  citation 
between  the  "girdle  of  intensely  com- 
pressed air"  caused  by  the  cubic  acres  of 
added  gas,  and  the  "sound-wave"  which 
appeared  to  accompany  the  concussion; 
but,  instead  of  this  manifest  discrimina- 
tion, the  two  are  used  interchangeably, — 
the  fallacy  of  which  will  now  be  made  ap- 
parent. 

First  of  all,  I  here  make  an  announce- 
ment—call it  a  prophecy,  if  you  like, — to 
which  I  invite  the  attention  of  Professors 
Tyndall,  Mayer,  and  Helmholtz,  namely, 
that  the  condensed  air-wave  or  atmos- 
pheric concussion  which  breaks  a  window 
at  a  distance  from  an  explosion  of  powder, 
wi//  be  founds  when  tested^  to  be  altogether  a 
different  effect  from  the  sound  produced  by 
the  same  explosion^  and  that  it  will  also  be 
found  to  travel  at  a  different  velocity,  which 
velocity  unit  be  in  proportion  to  the  quantity 


of  gas  added  and  the  distance  the  condensed 
wave  has  traveled!  If  this  prediction  shall 
ever  be  subjected  to  careful  scientific  ex- 
periment, which  can  be  easily  done  and  at 
trifling  expense,  it  will  be  found  that  the 
velocity  of  the  concussive  shock  as  com- 
pared to  the  velocity  of  the  sound  itself 
will  bear  the  following  relation:  For  a 
short  distance  from  the  explosion  (de- 
pending on  the  quantity  of  gas  added  to 
the  air)  the  condensed  air-wave  will  prob- 
ably travel  faster  than  the  sound  by  util- 
izing the  greater  spring-power  of  the  air 
at  the  start,  but  at  a  long  distance  (say 
three  or  four  miles)  from  the  explosion 
the  sound  will  certainly  be  found  to  reach 
the  observer  first,  since  the  greater  expan- 
sion of  the  condensed  atmospheric  shell 
will  weaken  the  effect  of  its  elastic  spring 
and  decrease  the  velocity  of  the  concus- 
sive shock.  While  the  sound-pulse  (which 
is  a  separate  and  independent  thing  from 
the  condensation  of  the  air  caused  by  the 
instantaneously  added  gas)  has  but  one 
uniform,  rate  of  velocity  from  the  time  it 
starts  till  it  reaches  its  maximum  distance, 
the  speed  of  the  condensed  wave  of  air 
which  breaks  the  window  will  be  found  to 
be  at  its  maximum  at  the  start,  and  grad- 
ually to  travel  slower  and  slower  as  a 
larger  and  larger  circle  of  atmosphere  is 
embraced  within  the  wave,  till  finally  its 
velocity  must  entirely  die  out  with  its 
effect,  not  moving  probably  a  foot  a  sec- 
ond. And  while  the  audible  sound-pulse 
would  necessarily  be  limited  and  entirely 
die  out  within  a  certain  distance,  there  is 
no  conceivable  limit  to  the  condensed  at- 
mospheric wave  but  the  upper  boundary 
of  the  aerial  ocean,  as  philosophy  must 
teach  us,  if  we  take  the  trouble  to  reflect, 
that  a  single  cubic  yard  of  gas  added  to 
the  air  anywhere  would  so  act  on  its  elas- 
ticity and  expansibility  as  to  continue  the 
displacement  and  motion  to  its  upper  sur« 
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face, — gradually,  as  before  observed,  be- 
coming weaker  and  weaker.  This  is  clearly 
taught  by  the  principle  of  the  conservation 
of  force,  the  displacement  of  matter,  and 
the  persistence  of  motion. 

It  is  entirely  different,  however,  in  case 
of  a  sound  caused  by  a  falling  tree,  for 
example,  which  does  not  add  a  cubic  inch 
to  the  bulk  of  the  air,  though  its  report 
moves  off  with  the  same  velocity  exactly 
as  that  of  the  sound  of  an  explosion.  The 
atmosphere  is  merely  displaced  by  the 
moving  tree  from  in  front,  and  has  only 
to  pass  around  behind  the  trunk  and  fill 
the  partial  vacuum  caused  by  its  motion, 
thus  producing  by  its  mobility  (which  these 
sound-investigators  seem  almost  entirely 
to  ignore)  an  equilibrium,  without  prob- 
ably stirring  the  air  half  a  dozen  rods  off. 
For  this  reason,  the  falling  of  a  tree  or  of 
a  building  produces  no  atmospheric  con- 
cussion outside  of  this  limited  agitation, 
though  the  sound  may  be  heard  for  miles 
away,  and  might  prove  even  equal  in  in- 
tensity to  that  of  an  explosion.  There 
being  no  large  amount  of  gas  or  other 
elastic  material  added  to  the  atmosphere 
by  the  falling  tree  there  is  no  shell  of  "//;- 
tensely  compressed  air*'  driven  off  to  a  dis- 
tance to  crush  windows, which  must  neces- 
sarily be  the  case  when  such  a  body  of  gas 
is  instantly  generated,  compelling  the  air 
which  had  just  occupied  that  space  to 
move  off  at  great  velocity  in  all  directions. 
Yet,  clear  and  simple  as  this  exposition 
must  be  to  the  reader.  Professor  Tyndall, 
with  all  his  reputed  scientific  penetration, 
was  incapable  of  seeing  it,  and  hence  de- 
liberately mixed  up  this  ^"^ girdle  of  intensely 
compressed  air^*  caused  by  the  added  gas, 
with  the  sound-pulse^  which,  let  it  be  ever 
lo  intense,  is  not  capable  of  stirring  the 
lightest  feather  unless  tuned  to  oscillate 
in  unison  with  its  own  periodic  pulsations. 

But  I  do  not  yet  propose  to  leave  this 


magazine  problem,  clear  as  it  is,  without 
further  elucidation.  I  will  now  ffive  an 
illustration  of  the  distinction  here  pointed 
out  between  a  sound-pulse  and  an  atmos- 
pheric concussion  caused  by  the  sudden 
addition  of  a  large  quantity  of  gas,  which 
will  make  it  so  clear  that  a  schoolboy  will 
be  able  to  comprehend  it,  though  I  antici- 
pate more  difficulty  with  physicists  who 
are  not  capable  of  seeing  any  difference 
between  an  atmospheric  concussion  which 
breaks  windows  and  the  sound  generated 
by  the  same  explosion. 

We  will  figure  to  our  minds  a  smooth 
tube,  say  a  couple  of  miles  long,  having 
a  closely  fitting  piston  in  one  end  and 
being  open  at  the  other.  It  is  evident,  if 
the  piston  should  be  suddenly  forced  into 
the  tube  a  few  inches  it  will  create  a  con- 
densation of  the  air  immediately  in  front 
of  it,  which,  not  being  able  to  escape  side- 
wise,  will  act  on  the  air  in  front  of  that, 
and  so  on  communicating  the  condensa- 
tion from  one  particle  of  air  to  another 
till  the  concussion  reaches  the  far  end  of 
the  tube,  where  it  would  demonstrate  it- 
self by  acting  on  a  candle-flame  or  any 
sensitive  object,  whether  in  tune  or  not, 
such  as  a  feather,  placed  at  the  outlet. 

This  sudden  shove  of  the  piston  is  ex- 
actly the  same  in  principle  as  the  sudden 
addition  of  a  quantity  of  gas  to  the  sur- 
rounding atmosphere  by  an  explosion  of 

• 

powder  or  nitro-glycerine.  If  the  piston 
is  moved  an  inch  into  the  tube,  it  will,  in 
effect,  add  one  inch  to  the  air  in  the  tube 
directly  in  front  of  the  piston,  which,  as  a 
matter  of  course,  must  shove  the  air  of  the 
tube  with  a  force  equal  to  the  spring-power 
of  this  condensation,  and  will  not  cease 
with  its  shoving  process  till  its  effect 
reaches  the  open  air  at  the  far  end  of  the 
tube,  which  will  then,  and  not  till  then, 
establish  an  equilibrium  in  the  general 
atmosphere  outside  of  the  tube,  or  com- 
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pensate  for  the  vacuum  produced  behind 
the  piston  in  giving  the  original  impulse. 
This  vacuum  is,  of  course,  instantly  and 
almost  completely  filled  by  the  expansive 
4endency  of  the  surrounding  atmosphere 
near  it,  but  the  equilibrium  can  not  be 
said  to  be  fully  re-established  till  the  con- 
densation within  the  tube  has  traveled  the 
two  miles  and  has  been  added  to  the  bulk 
of  the  outside  air. 

Thus  far  it  is,  of  course,  plain  sailing, 
and  without  any  chance  for  controversy. 
But  right  here  begins  the  confusion  of 
physicists.  They  seem  to  think  if  the  pis- 
ton is  shoved  instantaneously  but  a  single 
inch,  thus  in  eflfect  adding  one  inch  to  the 
air  of  the  tube  directly  in  front  of  it,  that 
such  a  condensation  would  travel  through- 
out the  length  of  the  tube  with  the  same 
ulocity  precisely  as  if  the  piston  liad  heen 
shaved  twelve  inches  or  twelve  feet  in  the 
same  instant  of  time^  and  thus  added  as 
many  inches  or  feet  to  the  air  of  the  tube 
instead  of  a  single  inch ;  though  this  mani- 
fesdy  can  not  be  the  case,  because  the 
spring-power  of  a  twelve-inch  condensa- 
tion instantly  generated  must  be  vastly 
greater  on  the  column  of  air  in  front,  and 
must  drive  it  with  vastly  greater  velocity 
toward  the  outlet  of  the  tube,  notwith- 
standing the  compressibility  of  the  air, 
than  could-  be  effected  by  a  spring-power 
of  one  inch.  It  seems  to  me  to  be  so  self- 
evident  that  the  speed  of  the  concussive 
impulse  or  condensed  wave  along  the  tube 
must  bear  some  sort  of  proportion  to  this 
force  of  the  spring  or  quantity  of  air  in- 
stantly added  by  the  movement  of  the 
piston,  that  it  requires  no  argument  to 
prove  it;  and  I  must  say  I  fail  to  form  a 
very  favorable  estimate  of  a  man's  philo- 
sophical or  mechanical  perspicacity  who 
can  not  see  it,  or  who  takes  the  opposite 
view,  as  do  our  most  learned  savants.  So 
far  from   admitting  this,  as   I  conceive. 


elementary  principle  of  physics,  they  ac- 
tually teach  the  principle  that  if  the  piston 
could  be  instantaneously  moved  a  distance 
of  fifty  feet,  thus  compressing  this  quantit) 
of  air  within  the  space  of  a  single  inch 
or  even  less  (representing  the  condensed 
force  of  powder  before  its  explosion),  such 
an  expansive  spring-power  would  not 
shove  the  remainder  of  the  air  in  the  tube 
with  any  greater  velocity  than  if  the  piston 
had  moved  but  a  quarter  of  an  inch,  hav 
ing  the  very  weak  spring-force  such  a 
trifling  condensation  would  have  pro- 
duced !  This,  I  admit,  is  a  serious  charge 
to  make  against  the  greatest  scientists  of 
the  age;  but  I  will  sustain  it  unequivo- 
cally not  only  from  the  record  but  by  the 
unavoidable  logic  of  their  explanation  of 
magazine  explosions,  in  making  them  con- 
form to  the  wave-theor}'.  Let  me  have 
the  reader's  attention  for  a  few  moments 
upon  this  single  point. 

In  the  first  place,  these  physicists  fully 
justify  my  charge  by  making  the  condensed 
wave  of  air  which  is  shoved  away  in  all 
directions  at  the  explosion  of  a  magazine, 
identical  with  the  souna-pulse  which  the  same 
explosion  produces^  without  any  reference 
to  the  amount  of  gas  added,  as  just  quoted 
fully  from  Professor  Tyndall,  with  which 
also  all  other  writers  on  the  subject  agree. 
I  will  illustrate  this.  If  a  single  barrel  of 
powder,  for  example,  should  be  exploded 
at  the  magazine,  the  sound  would,  of 
course,  be  heard,  and  the  concussive  shock 
felt,  at  the  distance  of  a  mile  away.  Pro- 
fessor Tyndall  says  this  sound-pulse  and 
this  condensed  air-wave  are  identical. 
Then,  if  one  thousand  barrels  of  powder, 
instead  of  a  single  barrel,  should  be  ex- 
ploded at  the  same  place,  causing  one 
thousand  times  as  much  gas  and  spring- 
force  to  drive  the  air,  the  concussive  shock 
and  the  sound-pulse  heard  a  mile  away  would 
still  be  identical^  according  to  this  samd 
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high  authority.  Now,  since  there  is  no 
appreciable  difference  between  the  ve- 
locity of  a  loud  and  of  a  feeble  sound,  as 
universal  observation  proves,  and  conse- 
quently no  difference  between  the  velocity 
of  the  sounds  of  the  two  explosions  just 
supposed,  it  is  clear  that  my  charge  is  sus- 
tained to  all  intents  and  purposes,  namely, 
that  the  logic  of  Professor  Tyndall  and  his 
collaborators  on  sound  teaches  that  the 
velocity  of  a  condensed  wave  caused  by  the 
sudden  addition  of  air  or  gas  to  the  atmos- 
phere does  not  depend  in  the  slightest  de- 
gree on  the  quantity  of  air  or  gas  added, 
since  both  quantities  and  their  resultant 
condensations  in  the  two  explosions  are 
identical  with  their  accompanying  sound- 
pulses,  and  since  all  sounds  have  but  one 
uniform  velocity  in  air  of  the  same  tem- 
perature !  Hence,  it  follows,  as  the  result 
of  this  reasoning,  that,  could  a  piston  be 
instantaneously  pushed  into  our  supposed 
tube  a  distance  ol  Jifty  feet,  ^'^vo^Mcing  the 
same  effect  as  if  fifty  feet  of  additional 
air  were  instantly  introduced  in  front  of 
the  piston,  it  would  not  drive  the  con- 
densed wave  toward  the  far  end  of  the 
tube  with  any  greater  velocity  than  if  the 
piston  were  shoved  the  sixteenth  of  an  ifuh, 
since  all  condensed  waves  of  air  are  identical 
with  sound,  and  all  sounds  have  the  same 
velocity!  There  can  be  no  escape  from 
this  conclusion,  grind  as  it  may  the  logic 
of  these  great  scientific  investigator^,  as 
will  soon  be  demonstrated  by  the  very 
words  of  one  of  the  foremost  of  their 
number.  To  attempt  to  modify  it  in  the 
least  would  be  at  once  to  abandon  the 
identity  of  the  "sound-pulse"  and  the  con- 
densed air- wave,  sent  off  from  a  magazine 
explosion,  and  such  a  modification  would 
be  the  simple  renouncement  of  the  entire 
wave-theory  of  sound. 

I  have   already  explained   that  a  con- 
densed wave  in  the  open  air,  driven  off  by 


the  explosion  of  a  given  quantity  of  pow- 
der, dynamite,  or  nitro-glycerine,  would 
travel  at  its  greatest  velocity  at  the  start, 
its  speed  becoming  slower  and  slower  the 
larger  the  circle  of  atmosphere  embraced 
within  the  expanding  condensation.  Not 
so,  however,  with  the  condensed  wave  in 
our  supposed  tube.  As  the  wave  instantly 
generated  by  the  motion  of  the  piston  can 
not  expand  laterally,  like  the  condensation 
caused  by  a  magazine  explosion,  but  must 
continue  on  in  the  same  direct  course, 
controlled  by  the  same  limits  of  the  sides 
of  the  tube  to  its  far  end,  it  must  seem 
evident  that  any  given  condensation 
caused  by  the  moving  piston  will  travel 
with  the  same  uniform  velocity  from  one 
end  to  the  other  of  the  tube.  If  the  added 
air,  or,  what  is  the  same,  if  the  movement 
of  the  piston  be  small,  the  spring-force  of 
the  condensation  thus  generated  will  be 
slight,  and  its  velocity  throughout  the  tube 
will  be  correspondingly  low;  but  if  the 
piston  should  move  suddenly  a  larger  dis- 
tance the  spring-force  of  the  condensed 
wave  and  its  velocity  will  be  correspond- 
ingly increased,  though  in  both  cases  the 
velocity  will  probably  be  uniform,  or  at 
least  very  nearly  so,  from  the  start  to  the 
finish. 

In  assuming  this  condensed  wave  of  air 
resulting  from  an  explosion  (which  is  pre- 
cisely the  same  thing  as  that  in  the  tube, 
since  the  explosion  of  a  little  powder  in 
front  of  the  piston  would  produce  the  same 
effect  exactly,)  to  be  identical  with  the 
sound-pulse,  as  all  physicists  are  compelled 
to  do  according  to  the  wave-theory,  thejr 
are  unavoidably  forced  to  assume,  as  al- 
ready demonstrated,  that  such  atmospheric 
condensations,  whether  large  or  small, 
must  travel  at  the  same  uniform  velocity, 
without  any  retardation  by  expansion  in 
the  open  air,  since  the  velocity  of  all  sounds 
is  exactly  the  same  whether  caused  by 
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small  or  large  explosions.  The  final  result 
of  this  reasoning  is,  either  that  all  addi- 
tions of  gas  to  the  air  by  the  explosions  of 
powder,  whether  large  or  small  the  quan- 
tity— ^whether  a  hundred  pounds  or  a  mil- 
lion tons — must  drive  the  condensed  wave 
with  the  same  velocity,  or  else  such  con- 
densation is  not  identical  with  the  sound- 
pulse,  since  all  sounds,  as  every  one  ad- 
mits, travel ^with  t)u  same  velocity/  This 
logical  sapping  and  mining  of  the  wave- 
theory  must  inevitably  result  in  the  sur- 
render  of  the  citadel,  as  will  now  be 
seen. 

The  foregoing  being  the   unperverted 
and  undeniable  logic  of  physicists,  let  us 
for  a  few  minutes  turn  to  the  record.     By 
reference  to  Appletofi's  American  Encyclo- 
fedia  and  its  elegantly  written  article  on 
"Sound,"  fortunately  within  the  reach  of 
idl  students  desiring    to   investigate  the 
matter.  Professor  Mayer,  the  highest  au- 
thority on  sound  in  this  country  and  called 
by  many  the  Helmholtz  of  America,  makes 
use  of  this  very  illustration  of  the  tube 
with  a  movable  piston  at  one  end,  and  ac- 
tually assumes  and  teaches  that  the  ve- 
locity of   the   atmospheric   condensation 
caused  by  a  sudden  shove  of  the  piston 
must  necessarily  be  the  same  as  that  of 
^und,  or  must  of  necessity  travel  1090 
feet  in  a  second  at  a  temperature  of  32  de- 
grees Fahrenheit,  since  that  is  the  admitted 
velocity  of  sound.   As  surprising  as  it  may 
seem  to  the  unscientific  reader,  and  in  ex- 
act conformity  to  the  foregoing  argument, 
this  physicist  makes  no  distinction  what- 
ever in  the  velocity  of  the  condensed  wave 
thus  generated,whether  the  piston  is  moved 
one  inch  or  ten  feet,  so  the  movement  is 
instantaneous;  and  consequently  he  points 
out  no  difference  in  the  speed  of  such  a 
wave,  whether  the  spring-force  of  the  con- 
densation generated  by  the  piston's  motion 
be  equal  to  a  pressure  of  one  ounce  or  one 


thousand  pounds!  He  assumes  this  ve- 
locity of  the  condensed  wave  along  the 
tube  to  be  the  same  as  that  of  sound, — 
nothing  more  and  nothing  less, — and  hence 
it  must  be  the  same  necessarily,  whatever 
the  spring-force  employed  to  drive  it,  since 
the  velocity  of  sound  through  this  tube  at 
any  definite  temperature,  as  already  shown, 
is  always  the  same ! 

As  this  writer  fails  to  note  this  distinc- 
tion, but  rather  ignores  it,  the  same  as  did 
Professor  Tyndall  in  reference  to  the  mag- 
azine-explosion and  the  destruction  of  the 
windows  at  Erith  by  a  "sound-wave,"  I  am 
'  therefore  compelled,  as  I  did  in  the  other 
case,  to  definitely  point  out  the  law  gov- 
erning the  transmission  both  of  the  sound 
and  of  the  atmospheric  condensation 
through  this  tube,  and  thus  indicate  the 
manifest  difference  between  them,  which 
science  and  its  exponents  so  far  have 
failed  to  do. 

Let  us  suppose  the  piston  to  be  moved 
instantaneously  into  the  tube  a  certain 
distance  by  the  blow  of  a  hammer,  which 
also  makes  a  sharp  report  at  the  same 
time.  This  simultaneous  sound  of  the 
blow  and  atmospheric  wave  produced  by 
the  movement  of  the  piston  might  or  might 
not  travel  with  the  same  velocity  toward 
the  far  end  of  the  tube.  It  would,  of 
course,  depend  entirely  upon  the  distance 
the  piston  was  driven  by  the  blow  of  the 
hammer,  or,  in  other  words,  upon  the 
quantity  of  air  (in  effect)  thereby  added 
to  the  atmosphere  of  the  tube.  It  is  evi- 
dent that  a  true  distance  for  the  piston  to 
suddenly  move  by  this  blow  might  be  ar- 
rived at  by  experiment  which  would  fur- 
nish just  enough  spring-foi-ce  to  carry  the 
condensed  wave  through  the  tube  with  a 
velocity  equal  to  but  not  exceeding  that 
of  the  sound-pulse  caused  by  the  sanve 
blow  of  the  hammer.  But  it  is  likewise 
evident  that  a  distance  might  be  selected 
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for  the  piston  to  move  (say  one  sixteenth  of 
an  inch)  which  would  produce  so  little 
compression  of  the  air  in  front  as  to  cause 
the  condensed  wave  to  lag  behind,  and 
possibly  not  travel  one  tenth  as  fast  as  the 
sound  of  the  hammer.  In  this  case,  how- 
ever, the  condensation,  as  before  remarked, 
would  probably  travel  through  the  tube  at 
a  uniform  velocity  from  end  to  end,  though 
the  sound  would  vastly  outstrip  it.  The 
speed  of  so  slight  a  condensation  would 
resemble  that  of  a  condensed  wave  from 
a  magazine  explosion  when  it  had  nearly 
spent  itself  by  expansion  and  rarefaction, 
as  already  explained.  And,  finally,  it  is 
evident  that  a  distance  could  be  deter- 
mined for  the  piston  to  move  (say  ten, 
twenty,  or  forty  feet,)  simultaneously  with 
the  blow  of  the  hammer,  provided  it  could 
be  instantaneous,  which  would  add  suffi- 
cient spring-force  to  carry  the  condensed 
wave  with  a  velocity  twice  or  even  three 
times  that  of  sound.  Is  not  this  simple 
and  clear?  Yet  these  palpable  and  mani- 
fest distinctions,  lying  at  the  very  basis  of 
pneumatics  and  acoustics,  as  any  analytical 
mind  must  perceive,  have  never  entered 
the  thoughts  of  these  great  physicists. 
Why?  The  answer  is  plain.  Simply  be- 
cause the  universally  accepted  wave-theory 
of  sound  is  obliged  to  lay  down  as  its  fun- 
damental principle  that  a  sound-pulse  of 
any  kind  consists  in  and  is  propagated  by  ' 
means  of  a  condensation  of  the  air,  and  can 
only  travel  as  such  compressed  atmos- 
pheric pulse.  Hence,  after  starting  out 
with  this  fallacy,  it  became  necessary,  in 
order  to  harmonize  natural  phenomena,  to 
comp>el  all  kinds  of  atmospheric  conden- 
sations to  conform  to  this  law,  and  thus  to 
travel  at  the  observed  velocity  of  sound ! 
As  physicists  were  unable  to  separate  the 
concussive  shock  of  a  magazine  explosion 
from  its  sound-report,  but  must  suppose 
the  two  necessarily  to  be  one  and  the  same 


thing,  according  to  this  wave-hypothesis, 
it  is  asking  altogether  too  much  of  them 
now  to  distinguish  between  the  velocity  of 
a  condensed  wave  in  a  tube  and  its  accom- 
panying sound  derived  simultaneously  from 
the  blow  of  a  hammer !  It  is  owing  entirely 
to  the  blinding  effect  of  this  all-pervading 
fallacy  of  atmospheric  sound-waves  having 
"condensations  and  rarefactions,"  gener- 
ating thereby  "heat,"  and  thus  adding 
"one  sixth"  to  the  elasticity  of  the  air 
and  the  velocity  of  sound,  that  we  see 
Professor  Tyndall  deliberately  and  almost 
pitiably  jumbling  a  "sound-wave"  or  a 
"sonorous  pulse"  with  the  ** girdle  of  in- 
tensely compressed  air"  w/iich  crushed  in 
the  windows  at  ErithI  And  it  is  owing  to 
the  same  reason  that  we  see  Professor 
Mayer,  one  of  the  most  brilliant  intellects 
of  America,  laying  down  his  law  that  the 
velocity  of  a  condensed  wave  in  a  tube, 
caused  by  the  sudden  shove  of  a  piston, 
must  necessarily  be  1090  feet  a  second, 
or,  in  other  words,  must  conform  to  the 
observed  velocity  of  sound,  without  the 
least  regard  to  the  amount  of  conden- 
sation the  piston  produced,  or  the  force 
thus  brought  to  bear  in  propelling  the 
wave ! 

I  will  now  quote  Professor  Mayer's  own 
words  from  the  Encyclopedia^  that  their 
cleariy  erroneous  character  may  be  mani- 
fest to  the  reader: — 

*'  If  air  were  iruotnpressibU^  a  motion  produced 
at  any  point  of  its  mass  would  instantaneously  he 
transmitted  to  every  other  point  of  the  atmosphert,** 

Then,  to  show  what  he  means  by  the 
transmission  of  this  ^^ motion"  "to  every 
other  point  of  the  atmosphere,"  he  con- 
tinues, without  break,  to  use  the  illustra- 
tion of  the  tube, of  which  I  have  spoken:— 

*•  Thus,  if  we  imagine  a  tube  open  at  one  end 
and  closed  at  the  other  by  a  piston  that  moves  in 
the  tube  without  friction,  it  is  eridcnt  that  if  tWi 
piston  were  pushed  into  the  tube  a  certain  distance 
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ike  Mr  would  at  the  same  Hme  move  out  of  the  tube 
at  ike  open  end,  [That  is,  on  the  supposition,  as 
above,  that  the  air  was  "incompressible."]  But 
tir  is  compressible  and  elastic,  and  after  the  piston 
has  been  pushed  into  the  cylinder,  a  measurable 
interval  of  time  will  have  elapsed  before  the  air 
would  move  out  of  the  open  end  of  the  tube.  This 
interval  is  the  Hme  taken  by  sound  to  tmvel  the 
length  of  the  tube:* 

He  thus  not  only  confirms  what  I  have 
already  said,  that  the  condensed  wave 
caused  by  pushing  the  piston  into  the  tube 
must  necessarily  travel,  according  to  the 
wave-theory,  with  the  velocity  of  sound, 
whether  it  be  accompanied  by  sound  or 
not,  and  without  any  regard  to  the  amount 
or  force  of  this  condensation  or  the  dis- 
tance the  piston  is  instantaneously  moved, 
but  he  also  teaches  the  enormous  and  self- 
evident  error  that  "  if  air  were  incompress- 
ibU  a  motion  at  any  point  of  its  mass  would 
instantaneously  be  transmitted  to  ei^ery  other 
point  of  the  atmosphere:'  which  "motion" 
he  immediately  explains  to  be  the  absolute 
displacement  of  the  entire  atmosphere  to 
the  extent  of  the  movement!  This  he 
manifestly  means  to  teach  by  his  illustra- 
tion of  the  tube,  out  of  which  the  air  would 
instantly  rush  as  the  piston  was  push'ed 
into  the  other  end,  supposing  the  air  to  be 
incompressible,  and  to  the  exact  amount 
of  the  piston's  movement.  A  more  erro- 
neous inculcation  than  tliis  can  not  be 
imagined,  as  I  will  now  show. 

As  recently  remarked,  he  here  ignores 
in  toto  the  mobility  oi  the  air,  and  overlooks 
one  of  the  plainest  principles  in  science, 
that  even  if  the  atmosphere  were  wholly 
**incompressible"  it  still  might  possess  ex- 
treme mobility^  and  thus  compensate  for 
any  "motion,"  and  neutralize  its  effect  by 
its  disturbed  portion  moving  around  the 
disturbing  body  and  thus  establishing  an 
equilibrium,  without  the  motion  being 
transmitted  more  than  a  few  inches  from 
the  center  of  disturbance.   Instead  of  rec- 


ognizing this  elementary  fact  of  science, 
he  makes  no  reckoning  of  this  principle  of 
mobility  at  all,  ^nd  teaches  that  if  the  air 
was  incompressible,  a  fly,  by  moving  its 
wings  and  thus  stirring  the  attnosphere, 
would  actually  continue  the  same  displace- 
ment "  to  every  other  point  of  the  atmos- 
phere," even  carrying  this  same  motion 
around  the  earth,  just  as  the  air  would 
move  out  of  the  tube  by  the  motion  of  the 
piston ! 

Now,  we  have  just  such  an  element  as 
he  supposes  in  water^  which  is  practically 
incompressible  though  possessing  the  same 
mobility  in  proportion  to  its  density  as  the 
atmosphere.  Hence,  if  we  had  an  inex- 
.pansible  tube  two  miles  long  filled  with 
water  free  from  air,  a  piston  pushed  into 
one  end  would  cause  the  water  to  pass  out 
at  the  other  end  at  the  same  time.  Why? 
Because,  in  the  first  place,  being  incom- 
pressible its  particles  can  not  squeeze  to- 
gether; and,  secondly,  its  mobiiitycdin  not 
be  made  available  to  counteract  this  mo- 
tion, or  to  compensate  for  the  displace- 
ment, owing  to  its  confinement  by  the 
sides  of  the  tube.  But  supposing  the  tube 
were  not  there,  and  the  same  disturbance 
of  the  water  should  take  place  in  the  open 
ocean  by  pushing  the  same  sized  piston 
through  it  the  same  distance,  this  authori- 
tative writer  teaches,  if  his  words  have 
any  meaning  at  all,  that  this  motion 
"would  instantaneously  be  transmitted  to 
every  other  point  of  the"  ocean,  displacing 
every  particle  of  its  millions  qf  cubic  miles 
of  water  to  the  full  extent,  in  the  aggre- 
gate, of  this  piston  movement,  just  as  truly 
and  literally  as  that  the  same  quantity  of 
water  would  be  forced  out  of  the  end  of 
the  supposed  tube !  There  is  no  possible 
escape  from  this  conclusion,  since  the 
water  is  practically  incompressible,  and 
its  mobility  is  not  named  or  so  much  as 
hinted  by  this  physicist.     I  doubt  if  he 
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even  thought  of  it,  or  he  surely  would  have 
detected  the  fallacy  of  his  teaching,  and 
not  have  placed  on  record,  to  stand  for- 
ever, such  an  unmitigated  philosophical 
blunder. 

And  here  we  are  compelled  to  note  the 
surprising  fact,  that,  while  these  writers 
on  sound  are  constantly  calling  our  atten- 
tion to  the  "elasticity,"  "density,"  and 
**compressibility"of  the  air,  and  its  conse- 
quent spring-power  in  conveying  a  pulse 
or  atmospheric  condensation  with  great 
velocity  to  a  distance, .  they  never  even 
name  the  mcfbiliiy  of  the  air,  one  of  its 
most  important  and  persistent  character- 
istics! Is  there  any  meaning  in  this  as- 
tonishing fact,  or  any  way  of  accounting 
for  such  a  remarkable  oversight  in  scien- 
tific writers?  I  will  not  say  it  is  an  inten- 
tional suppression  of  a  well-known  scien- 
tific fact,  but  when  we  come  to  consider 
that  should  the  mobility  of  the  air  be  recog- 
nized in  their  arguments  on  wave-motion, 
it  would  in  every  instance  overthrow  the 
wave-theory  of  sound,  the  coincidence  be- 
comes at  once  startling  and  suggestive! 
When  these  physicists  are  engaged  in  con- 
structing their  beautiful  mathematical  hy- 
pothesis of  a  sound-pulse  causing  a  "con- 
densation" of  the  air,  which  generates  ^tf/ 
enough  to  add  "one  sixth"  to  the  velocity 
of  the  sound,  and  which,  owing  to  the 
spring-power  of  the  air  resulting  from  its 
compressibility  and  elasticity^  is  driven  from 
mass  to  mass  of  the  atmosphere  at  a  ve- 
locity of  II 20  feet  a  second,  all  by  the 
trifling  aggregate  movement  of  a  tuning- 
fork's  prongs  seven  inches  in  a  second^  they 
•eem  to  shut  their  eyes  to  the  fact  that  if 
the  air  possesses  any  mobility  at  all,  or  the 
least  tendency  to  get  out  of  the  way  of  the 
advancing  prong  and  move  around  behind 
it,  the  continuation  of  this  supposed  "pulse" 
or  "condensation"  a  single  inch  beyond 
the  travel  of  the  prong  is  utterly  impossible. 


It  is  therefore  clearly  manifest  that  this 
principle  of  atmospheric  mobility  or  this 
tendency  of  the  air  to  move  aside  as  an 
object  is  passing  through  it,  even  if  its 
density  and    mechanical    viscosity  were 
equal  to   those   of   mercury,   completely 
nullifies  the  hypothesis  of  an  air-pulse  or 
condensed  wave  being  continued  a  single 
foot  in  advance  of  any  object,  if  even 
moving  as  swiftly  as  a  bullet  when  fired 
from  a  rifle,  which  travels  at  least  2,000 
times  swifter  than  the  prong  of  a  tuning, 
fork !     If  the  air  did  not  possess  the  prio. 
ciple  of  mobility^  or,  in  other  words,  couM 
not  get  out  of  the  way  of  a  body  passin^; 
through  it  and  thus  pass  around  behind, 
then  the  pulse  must  necessarily  continue 
on  in  a  direct  line  in  advance  of  a  fork's 
prong  the  same  a§  in  our  supposed  tube, 
moving  at  a  velocity  corresponding  to  the 
velocity  of  the  impelling  body,  as  before 
illustrated.    But  the  mobility  of  the  air, 
which  the  wave-theory  wisely  and  neces- 
sarily ignores,  alone  counteracts  and  neu- 
tralizes this  supposed  tendency  of  a  pulse 
or  condensation  to  travel  any  distance  in 
free  air  driven  by  a  body  moving  through 
it  at  whatever  velocity. 

The  fact  that  any  physicist  claiming  to 
think  or  reason,  knowing  of  the  mobility  of 
the  air  and  its  perfect  freedom  to  escape 
sidewise  when  disturbed  by  a  moving  body, 
should  have  ever  taught,  except  as  a  huge 
scientific  joke,  that  condensed  air-waves 
are  actually  driven  off  at  a  velocity  of  11 20 
feet  a  second  in  advance  of  the  prong  of  a 
tuning-fork  moving  but  seven  inches  in  a 
second^  must  prove  a  source  of  almost  in- 
finite amusement  to  scientific  investigators 
of  the  not  very  distant  future ;  while  the 
very  writers,  I  doubt  not,  who  now  advo- 
cate these  infinite  impossibilities  will  them- 
selves be  the  first  to  laugh  at  their  unpar- 
alleled absurdity  as  soon  as  the  question 
is  once  fairly  brought  to  their  attention. 
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So  far,  then,  from  the  position  of  Pro- 
fessor Mayer  being  correct  ■  in  regard  to 
the  instantaneous  transmission  of  a  dis- 
turbance to  all  parts  of  an  ^^incompressible" 
body,  it  turns  out  to  be  exactly  the  reverse, 
as  was  seen  in  the  analysis  of  the  motion 
of  a  violin-string,  and  the  enormous  blun- 
der of  Professor  Helmholtz.  If  the  air 
were  really  ituompressible ^"whWt  at  the  same 
time  possessing  mobility ^  as  seen  in  the  case 
of  water,  this  very  condition  would  prevent 
such  transmission  instead  of  encourage  it! 
But  with  the  atmosphere  compressible,  as 
we  know  it  to  be,  let  a  movement  take 
place  in  the  midst  of  the  aerial  ocean,  and 
this  very  principle  of  compressibility  will 
permit  the  disturbance  to  extend  around 
for  some  distance,  as  seen  in  the  move- 
ment of  a  fan  in  a  still  room,  into  which 
smoke  has  been  admitted  to  visualize  the 
motion;  whereas,  if  the  air  were  practically 
^incompressible"  as  in  Professor  Mayer's 
supposition,  the  same  as  water,  the  dis- 
turbance would  be  rigidly  confined  to  the 
moving  body,  while  the  mobility  of  the  air 
would  continually  come  into  play  to  re- 
establish equilibrium. 

I  have  thus  far  spoken  of  water  as  prac- 
tically incompressible^  which  it  is  so  far  as 
any  ordinary  motion  producing  an  appre- 
ciable effect  is  concerned,  since  its  utmost 
compressibility  which  mechanics  has  been 
able  to  demonstrate,  amounts  to  but  one 
part  in  22,000  for  each  atmosphere,  or 
fifteen  pounds  pressure  to  the  square  inch. 
It  is  perfectly  evident  that  the  mobility  of 
a  body  in  no  way  depends  upon  or  is  re- 
lated to  its  compressibility,  since  mercury 
IS  just  as  mobile  as  water,  while  it  possesses 
but  one  twentieth  the  compressibility,  or  but 
one  part  in  440,000  for  each  atmosphere. 
Even  the  mobility  of  atmospheric  air  itself 
does  not  exceed  that  of  quicksilver,  though 
the  air  is  the  most  compressible  of  all  cor- 
poreal substances,  since  it  is  susceptible 


of  reduction  in  bulk  by  pressure  till  it  con- 
tains 770  atmospheres,  when  its  density, 
which  would  be  equivalent  to  its  weight, 
would  exactly  equal  that  of  water  at  sixty 
degrees  Fahrenheit.  We  thus  see  that  a 
fluid  might  be  assumed  to  be  absolutely 
incompressible.  2J!L^  yet  retain  the  highest 
degree  of  mobility,  which  completely 
annihilates  the  argument  of  Professor 
Mayer. 

A  little  reflection  must  teach  us  that.  If 
we  suppose  the  air  to  be  really  "incom- 
pressible," a  motion  would  have  to  be 
sufficiently  powerful  to  displace  the  entire 
atmosphere  with  its  millions  of  tons  weight 
in  order  to    instantaneously  effect    this 
transmission  of  "motion"  to  its  extreme 
limits,  as  Professor  Mayer  asserts!     To 
illustrate  it,  suppose  the  experiment  to  be 
tried  with  water.    According  to  the  teach- 
ing of  this  savant  (and  it  is  impossible  for 
his  language  to  be  misunderstood),  if  a 
moneron  should  move  its  body  at  the  bot- 
tom  of  the  ocean,  four  miles  below  its 
surface,  supposing  the  water  to  be  incom- 
pressible, or  should  thrust  out  one  of  its 
pseudopodia,  the  mobility  of  the  water  di- 
rectly around  this  little  creature  counts, 
for  nothing  at  all  in  the  scientific  estima- 
tion of  this  physicist,  since  he  wholly  ig- 
nores it;  but  in  lieu  of  this,  he  tell  us  the 
"motion"  would  absolutely  be  'transmitted' 
to  every  other  point  of  the"  ocean,  or,  in  other 
words,  the  entire  ocean  would  be  displaced 
bodily  to  the  aggregate  extent  of  this  move- 
ment, thus  requiring  the  physical  lifting- 
force  of  thousands  of  millions  of  tons  by 
the  efforts  of  an  animal  no  larger  than  a 
pin's  head,  since  the  weight  of  the  entire 
ocean  rests  upon  it,  and  being  "incom- 
pressible," must  be  displaced  to  its  farthest 
limits,  according  to  this  highest  American 
authority  on  physics!    A  philosopher  who 
really  and  deliberately  supposes  that  if 
water  were  ** incompressible,"  which,  as  we 
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see,  it  is  almost,  he  would  actually  stir  the 
entire  ocean^  and  thus  displace  its  countless 
millions  of  tons  by  dipping  his  finger  into 
it,  as  unmistakably  taught  by  Professor 
Mayer  in  the  quotation  I  have  made,  since 
the  motion  would  be  instantaneously  trans- 
mitted to  every  part  of  it^  notwithstanding 
the  wonderful  mobility  of  water  and  the 
facility  with  which  its  particles  accom- 
modate themselves  to  the  movements  of  a 
disturbing  body,  can  hardly  be  pronounced 
the  proper  man  to  write  important  scien- 
tific articles  for  encyclopedias.  I  say  this 
with  all  deference  to  his  great  ability  and 
his  acknowledged  scientific  achievements, 
since  it  is  entirely  evident  that  the  errors 
into  which  he  has  fallen,  and  which  have 
equally  misled  the  greatest  physicists  of 
all  ages,  are  due  to  this  prodigious  fallacy 
of  atmospheric  wave-motion,  and  not  to 
any  fault  as  to  his  scientific  education. 

Returning  to  our  supposed  tube  for  a 
moment,  and  the  transmission  of  a  con- 
densed wave  through  it  by  the  motion  of 
the  piston,  it  is  well  to  note  the  fact  that 
Professor  Mayer  does  not  confine  his  un- 
scientific reasoning  to  the  pushing  of  the 
piston  alone,  but  reverses  the  operation 
and  supposes  the  piston  to  be  withdrawn 
a  short  distance,  with  an  exactly  corre- 
sponding effect.  It  is  undoubtedly  true 
that  this  withdrawal  tends  to  rarefy  the 
air  immediately  behind  the  piston,  and 
necessarily  causes  the  entire  atmosphere 
of  the  tube  to  move  backward  and  fill  up 
the  vacuum  thus  produced.  The  palpable 
error  into  which  he  here  falls,  is  in  making 
the  velocity  of  this  "rarefaction"  neces- 
sarily the  same  as  that  of  the  "condensa- 
tion" caused  by  instantaneously  pushing 
the  piston,  and  both  of  them  necessarily 
the  same  as  that  of  sound .  whereas,  if  he 
had  duly  considered  the  matter,  he  would 
have  seen  that  while  the  vacuum  caused 
by  the  instantaneous  backward  movement 


of  the  piston  is  limited^  and  can  only  pro- 
duce a  suction-force  of  about  fifteen 
pounds  to  the  square  inch,  whatever  be 
the  distance  the  piston  may  travel  or  what- 
ever the  length  of  the  vacuum  produced 
in  the  tube,  the  spring-force  of  the  air 
caused  by  compression  is  practically  un- 
limited, depending  entirely  upon  the  dis- 
tance the  piston  is  supposed  to  be  instan- 
taneously pushed  forward,  since  atmos- 
phere may  be,  as  we  have  just  seen,  com- 
pressed with  sufficient  force  to  produce  a 
spring  of  i,ooo,  5,000,  or  even  10,000 
pounds  expansive  power  to  the  square 
inch.  Yet  this  manifest  difference  between 
the  maximum  force  of  a  vacuum  (fifteen 
pounds)  and  the  unlimited  spring-force  of 
a  condensation  (from  one  oun«e  up  to 
5,000  or  10,000  pounds),  with  which  every 
student  of  natural  philosophy  is  familiar, 
is  wholly  left  out  of  the  calculation  by 
this  learned  physicist,  the  same  as  ims 
the  mobility  of  the  atmosphere. 

I  again  assert  that  it  is  upon  this  very 
kind  of  scientific  (!)  reasoning  that  the 
wave-theory  rests;  and  it  is  these  very 
misapprehensions  about  the  possible  ve- 
locity of  the  transmissions  of  "condensa- 
tions and  rarefactions"  of  the-  air,  whilt 
ignoring  its  mobility,  which  have  led 
physicists  into  the  monstrous  errors,  al- 
ready exposed,  of  the  assumed  propaga- 
tion of  air-waves  at  a  velocity  of  11 20 
feet  a  second,  sent  off  by  the  aggregate 
movements  of  a  tuning-fork's  prong  but 
sex^en  incites!  It  is,  in  fact,  these  very  false  ^ 
notions  here  pointed  out,  combined  with  ' 
the  sheer  want  of  a  little  attention,  which 
have  led  all  sound-investigators  to  detect 
no  difference  between  a  condensed  wave  oj 
air  caused  by  the  addition  of  a  large  quan- 
tity of  gas  at  an  explosion  and  the  sound- 
pulse  which  is  simultaneously  generated. 
Professor  Tyndall,  by  this  weak  system 
of  reasoning,  as  has  been   fully  shown, 
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necessarily  supposed  it  was  the  "sound- 
pulse"  which  broke  the  windows  at  Erith, 
when  the  least  attempt  at  philosophical 
analysis  would  have  convinced  him  that 
the  sound  had  nothing  whatever  to  do 
with  it,  and  only  accompanied  the  ^^ girdle 
of  intensely  compressed  air*^  which  did  the 
work  of  destruction,  the  same  precisely  as 
the  so-called  tidal  wave  crushes  shipping 
and  houses  when  sent  off  by  a  volcanic 
explosion  beneath  the  water. 

It  would  be  just  as  sensible  and  scientific 
for  the  physicist  to  come  before  an  au- 
dience and  attempt  to  explain  the  tidal 
wave  which  recently  shattered  the  shipping 
and  destroyed  a  town  on  the  Pacific  coast 
of  South  America  by  calling  it  an  aqueous 
^  sound-pulse  "  zs  todo  the  same  thing  with 
the  condensed  air-wave  which  crushed 
the  windows  at  Erith !  The  two  upheavals 
are  entirely  analogous,  only  the  one  acts 
on  the  ocean  of  atmosphere  while  the 
other  acts  on  the  ocean  of  water,  while 
they  are  susceptible  of  precisely  similar 
solutions,  since  the  tidal  wave,  as  has  often 
been  observed,  is  accompanied  by  the 
sound  of  the  submarine  explosion,  show- 
ing that  this  sound  has  nothing  whatever 
to  do  with  the  aqueous  eoneussion^as  a  very 
stupid  schoolboy  ought  to  see. 

If  this  great  scientific  lecturer  should 
ever  undertake  to  account  for  the  phe- 
nomena of  tidal  waves  and  their  destruc- 
tive effects  on  shipping  and  houses,!  guar- 
antee that  he  would  employ  no  such  super- 
ficial and  fallacious  reasoning  as  he  did 
in  regard  to  the  explosion  at  Erith.  He 
would  at  once  recognize,  unless  I  under- 
estimate his  sagacity,  the  proper  distinc- 
tion between  the  rumbling  sound-pulse  and 
the  aqueous  concussion  generated  and  radi- 
ated by  the  same  volcanic  upheaval,  and 
would  not  think  of  perpetrating  such  a 
stupendous  scientific  imposition  upon  his 
mdience  or  upon  his  ffmtt  intelligence  as 


gravely  teaching  that  the  shipping  and 
buildings  were  shattered  by  a  "sound- 
wave" of  "intensely  compressed"  water.' 
I  repeat  that  he  would  not  think  of  apply- 
ing to  tidal  waves  his  logic  in  regard  td 
magazine  explosions  (though  the  philos- 
ophy of  the  two  cases  is  precisely  the 
same),  unless  his  mind  is  more  deeply  im- 
bued with  the  fallacies  of  the  wave-theory 
of  sound  than  would  seem  to  be  possible. 
Then,  if  this  be  the  true  explanation  of 
tidal  waves,  which  no  one  can  question, 
Professor  Tyndall  has  only  to  apply  the 
same  reasoning  to  the  explosion,  and  the 
shattering  of  the  windows,  at  Erith,  and 
his  wave-theory  of  sound  would  a*  once 
vanish  into  air  many  times  thinner  than 
one  of  his  thinnest  "rarefactions"! 

It  now  becomes  a  matter  of  curiosity  to 
know  whether  these  great  investigators  of 
sound-phenomena  will  be  able  to  compre- 
hend the  distinctions  here  so  elaborately 
pointed  out.  Or  will  they  continue  on  in 
the  future,  as  they  and  their  predecessors 
have  done  for  centuries  past,  to  represent 
the  "girdle  of  intensely  compressed  air" 
which  is  driven  off  by  a  magazine  explo- 
sion and  which  crushes  in  windows  and 
even  buildings,  as  identical  with  the 
"sound-pulse"  generated  by  such  explo- 
sion and  radiated  at  the  same  time? 

If  they  shall  not  yet  be  able  to  distin- 
guish between  these  two  distinct  effects, 
then  let  them  try  the  experiment  of  bum* 
ing  a  couple  of  barrels  of  powder,  and  ob- 
*  serving  the  effects  at  two  separate  stations, 
— distant,  say,  one  and  two  miles, — with 
suitable  instruments  for  recording  the  two 
arrivals  of  both  the  condensed  wave  and 
the  sound  report,  and  I  again  predict  and 
guarantee  that  they  will  have  an  abundant 
reason  for  abandoning  the  wave-theory  o/ 
sound  by  learning,  to  their  amazement, 
that  near  to  the  explosioit  the  concussive 
shock  will  outstrip  the  sound,  while  at  a 
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sufficient  distance  from  it  the  sound  will 
arrive  some  seconds  in  advance  of  the 
concussion. 

I  have  thus  ventured  this  scientific  pre- 
iliction  in  direct  opposition  to  the  univer- 
sally accepted  theory  of  sound,  and  in  the 
face  of  the  prevailing  opinion  of  scientists 
in  regard  to  the  identity  of  the  sound-pulse 
and  the  condensed  atmospheric  wave 
caused  by  an  explosion.  Should  any  sci- 
entific association  consider  this  prediction 
of  sufficient  importance  to  waste  a  barrel 
or  two  of  powder  upon  it,  let  .them  explode 
the  former  by  exploding  the  latter;  and,# 
should  they  be  successful  in  doing  it,  no 
one  will  feel  more  gratified  at  the  result 
than  the  writer. 

Directly  related  to  the  foregoing,  we 
encounter  another  difficulty  of  similar  im- 
port. Advocates  of  the  wave-theory  labor 
under  an  ever-present  misconception  that 
there  is  an  exact  similarity  existing  be- 
tween the  cause  of  the  stirring  of  a  unison 
body  by  sympathetic  vibration  (governed, 
as  I  will  show,  by  a  law  of  affinity  as  real 
and  as  impossible  for  us  to  understand  as 
is  that  of  magnetic  attraction,)  and  that 
of  the  breaking  of  a  window  by  this  con- 
cussive  atmospheric  shock  produced  by 
an  explosion ;  whereas  there  is  a  difference* 
between  the  two  principles,  their  causes, 
and  their  effects,  as  wide  and  as  deep  as 
between  any  other  observed  natural  phe- 
nomena. I  will  here,  as  in  the  preceding 
case,  try  to  point  out  a  rational  distinction. 

We  are  referred  to  the  fact,  as  a  proof  • 
of  this  assumption,  that  a  very  thin  and 
brittle  vase  may  have  its  air-chamber  so 
accurately  tuned  to  the  pitch  of  an  organ- 
pipe  that  a  powerful  peal  will  cause  such 
sympathetic  vibration  as  to  shatter  it.  The 
same  thing  has  also  occurred  with  panes 
of  glass  which  happened  to  be  so  secured 
at  their  edges  and  held  with  such  tension 
that  a  loud  unison  tone  from  the  organ  by 


sympathetic  vibration  has  caused  them  to 
break.  Yet  all  the  air-waves  ever  gener- 
ated by  vibratory  motion,  if  wrought  in 
silence,  I  care  not  what  their  synchronism 
might  be,  could  never  break  a  vase  nor 
stir  a  pane  of  glass  by  exciting  sympathetic 
action.  This  self-evident  distinction  be- 
tween atmospheric  vibrations  with  or  with- 
out accompanying  tone,  may  be  new  to 
scientists,  but  it  is  nevertheless  a  distinc- 
tion they  are  compelled  to  recognize. 

This  mysterious  sympathetic  action  of 
an  organ-tone  on  a  unison  body,  or  on  a 
body  tuned  to  make  the  same  number  of 
normal  vibrations  per  second,  by  which  a 
pane  of  glass  may  be  broken  by  a  certain 
organ-peal,  must  not  be  confounded  with 
the  concussive  atmospheric  shock  caused 
by  an  explosion,  as  just  explained,  which 
crushes  .in  windows  indiscriminately,  with- 
out the  least  regard  to  their  unison  tension. 
Writers  make  no  distinction  whatever  be- 
tween these  effects,  as  just  seen,  but  note 
them  promiscuously  as  the  result  of  atmos- 
pheric sound-waves.  I  offer  the  following 
single  remark,  which  I  trust  will  point  out 
the  difference : — 

In  the  case  of  an  explosion,  no  matter 
what  the  pitch  of  the  tone  may  be,  or  what 
the  vibratory  tension  of  the  thousands  of 
panes  of  glass  to  be  broken  may  be,  such 
glass  will  be  broken  exactly  in  proportion 
to  the  force  of  the  atmospheric  wave,  ot 
the  quantity  of  gas  generated  and  added 
to  the  air,  and  the  distance  from  the  origin 
of  the  explosion.  Is  this  not  plain? 
Whereas  in  the  case  of  the  pane  of  glass 
vibrating  from  sympathy,  and  breaking  by 
a  unison  tone  of  the  organ,  no  other  tone 
save  of  that  identical  pitch  could  have 
affected  such  pane  of  glass  in  the  slightest 
degree.  If  all  the  pipes  of  the  organ,  save 
that  one,  Jiad  been  made  to  peal  out  in  a 
single  concentrated  blast — even  if  the  com- 
bined sound  were  of  a  hundred  times  the 
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intensity  of  the  one  pipe  referred  to — they 
would  not  have  stirred  the  pane  of  glass, 
because  no  sound  in  the  combination  con- 
tained the  necessary  synchronous  pulses 
to  cause  S3nn pathetic  action.  The  reader, 
I  am  certain,  must  see  the  difference  be- 
tween these  various  classes  of  phenomena, 
however  physicists  may  jumble  them  to- 
gether in  their  learned  essays  and  lec- 
tures. 

Professor  Tyndall  gives  an  account  of 
two  clocks  placed  close  together  against  a 
wall,  with  their  pendulums  so  accurately 
adjusted  in  length  that  the  ticking  of  one 
clock  finally  starts  the  other  by  sympa- 
thetic action,  and  of  course  attributes  this 
result  to  the  air-waves  sent  off  by  the  vi- 
brating pendulum.  But  to  show  how  erro- 
neous is  this  assumption,  let  the  escape- 
ment of  such  actuating  clock  be  so  muffled 
that  the  pendulum  will  be  made  to  move 
in  silence,  or  oscillate  without  the  music 
of  its  "  ticks,"  (and  let  the  clocks  be  so 
placed  that  their  supports  will  not  oscil- 
late from  the  motion  of  their  pendulums,) 
and  it  may  run  till  it  wears  out  without 
stirring  its  neighbor,  notwithstanding  its 
hypothetic  air- waves,  which  are  just  as 
real  in  the  one  case  as  in  the  other,  dash 
in  synchronism  against  the  pendulum  to 
be  moved. 

It  is  a  singular  fact,  frequently  observed, 
that  dogs  will  howl  at  the  sound  of  a  horn 
or  other  loud  musical  tone.  Who  knows 
but  that  the  sonorous  discharges  from  the 
instrument  may  act  by  sympathetic  syn- 
chronism on  the  laryngeal  muscles  or  the 
unison  tubes  of  the  animal's  trachea,  caus- 
ing thereby  a  vibratory  sensation  to  which 
he  gives  way  in  a  prolonged  howl?  In 
support  of  this  supposition,  it  is  a  fact,  as 
observation  shows,  that  tones  from  a  horn 
about  the  pitch  of  that  portion  of  the  scale 
employed  by  the  dog  are  more  apt  to  ex- 
cite howling   than   notes  of  a  distinctly 


different  pitch.  I  throw  out  this  hint 
without  indorsing  it.  Possibly  a  deaf  dog 
would  not  be  thus  affected,  which  would 
indicate  that  the  Sympathetic  action  of  the 
tone  was  conveyed  to  the  vocal  organs 
through  the  tympanic  membrane,  and  not 
through  direct  contact  with  the  trachea. 

The  hypothesis  of  sound  as  substanti<J 
emissions  furnishes  a  beautiful  explanation 
of  the  well-known  phenomenon  of  the 
rising  pitch  of  a  steam-whistle  as  a  loco- 
motive approaches  the  listener,  and  its 
sudden  fall  as  it  passes  and  recedes. 

The  pitch  of  the  whistle,  as  is  well  known, 
is  produced  by  a  certain  number  of  vibra- 
tions per  second,  which  causes,  as  I  as- 
sume, a  corresponding  number  of  sonorous 
discharges  to  come  in  contact  with  the 
tympanic  membrane.  If  the  pitch  of  the 
whistle,  when  the  engine  is  at  rest,  is  the 
same  as  that  of  the  A-string  of  the  violin, 
it  has  440  vibrations  to  the  second,  and 
consequently  emits  440  pulses  of  sonorous 
substance,  now  supposed  to  be  so,  many 
air-waves.  The  number  of  vibrations  to 
the  second  necessary  to  any  particular 
pitch  is  definitely  ascertained  by  means 
of  an  instrument  called  the  siren  (which 
will  be  explained  in  the  next  chapter),  and 
the  following  explanation  is  based  on  the 
known  velocity  of  sound  through  the  air 
being  11 20  feet  a  second  at  ordinary  tem- 
perature, or  about  60**  Fahrenheit. 

If  the  whistle  is  sounded  while  the  loco- 
motive is  at  rest,  440  sound-pulses  thus 
reach  the  car  of  the  distant  listener  each 
second,  and  consequently  the  pitch  of  the 
tone  is  A,  as  before  observed,  since  it  takes 
just  that  many  pulses  per  second  to  create 
that  pitch.  But  if  the  locomotive  starts 
toward  the  listener  at  the  rate  of  60  miles 
an  hour,  its  own  speed  (88  feet  a  second) 
is  added  to  that  of  the  sound,  and  conse- 
quently an  equal  proportion  of  the  440  (or 
about  35  more)  sound-pulses  strike   the 
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ear  each  second,  which  actually  raise  the 
pitch  about  one  note  in  the  scale,  since 
the  greater  the  number  of  sound-pulses 
striking  the  ear  in  a  second  the  higher  is 
the  pitch  of  the  tone. 

But  as  the  locomotive  passes  the  listener 
at  this  rate  of  speed,  the  tone  of  the  whistle 
is  observed  instantly  to  fall  about  two 
notes  of  the  scale ;  for,  in  receding,  it  also 
subtracts  88  feet  a  second  from  the  speed 
of  the  sound, consequently  deducts  another 
35  sound-pulses  from  its  pitch  when  at 
rest, making  a  difference  of  about  70  pulses 
between  its  approaching  and  receding  tone. 
In  a  word,  as  the  whistle  when  approach- 
ing causes  a  greater  number  of  sound- 
discharges  to  strike  the  ear  than  when  at 
rest  its  pitch  is  raised,  so  in  receding  it 
allows  a  lesser  number  to  strike  the  ear, 
which  correspondingly  reduces  the  pitch. 

Can  any  explanation  of  this  interesting 
problem  by  means  of  atmospheric  undu- 
lations be  more  simple  or  satisfactory, 
even  if  such  air-wa<re^  had  a  real  exist- 
ence?  But  when  it  is  considered  that  a 
steam-whistle  can  not  stir  the  atmosphere 
thirty  feet  from  the  locomotive  in  any  di- 
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rection  (except,  as  before  provided,  in  case 
of  sympathetic  vibration),  and  that  what 
aerial  movements  are  thus  incidentally 
produced  in  the  immediate  vicinity  of  the 
locomotive  can  not,  by  any  possibility, 
travel  at  a  velocity  of  more  than  four  or 
five  feet  a  second,  less  than  the  two  hun- 
dredth part  of  the  velocity  of  sound,  the 
beauty  of  the  new  hypothesis  of  substan- 
tial sound-pulses,  as  well  as  its  absolute 
necessity  for  solving  the  problem,  becomes 
strikingly  manifest,  for  otherwise  the  mys- 
tery of  sound-velocity  is  wholly  without 
explanation. 

Another  fatal  misconception  of  scientists 
in  regard  to  the  laws  and  principles  brought 
into  play  by  the  necessities  of  the  wave- 
theory  may  be  here  pointed  out.     They 


tacitly  assume — in  fact  their  hypothesis 
compels  them  to  assume — that  there  are 
two  entirely  distinct  principles  of  wm)e' 
motion  in  atmosphere,  or,  in  other  words, 
that  there  must  necessarily  be  two  entirely 
different  classes  of  air- waves :  one  suited 
to  their  sound-theory,  wfiich  will  travel 
1 1 20  feet  a  second;  and  another  class, 
adapted  to  common  sense,  which  will  not 
move  more  than  four  feet  a  second, — ^both 
manufactured  in  substantially  the  same 
manner.  For  example,  they  all  know  and 
will  readily  admit,  if  I  move  a  strihg  or 
piece  of  wire  back  and  forth  in  my  hand 
through  the  air  with  the  most  perfectly 
pendulous  regularity,  and  cause  it  to  travel 
at  an  aggregate  velocity  even  ten  times 
greater  than  it  is  possible  for  it  to  attain 
when  sounding,  that  the  air-waves  will  not 
travel  over  four  or  five  feet  a  second,  \i 
that  fast,  and  will  not  be  able  to  make 
headway  through  the  dense  air  a  dozen 
feet  till  they  will  entirely  die  out.  But 
the  moment  the  same  string  moves  through 
the  same  with  its  two  ends  supported  in 
such  a  manner  as  to  geturate.  toru,  though 
with  an  aggregate  velocity  not  one  tenth 
as  great,  then,  presto !  it  sends  off  air-waves, 
according  to  these  learned  physicists, which 
travel  11 20  feet  a  second,  or  more  than 
two  hundred  times  as  fast!  Why  this  dif- 
ference? The  truth  is,  there  can  be  no 
difference  in  their  nature  or  manner  of 
propagation,  and  these  writers  would  cer- 
tainly see  it  if  they  came  once  to  reason 
on  the  question  with  any  degree  of  scien- 
tific accuracy.  The  necessities  of  the 
wave-theory,  it  is  true,  absolutely  require 
this  distinction  to  be  kept  up,  when  the 
difference  does  not  and  can  not  exist. 
I  will  extend  the  above  illustration,  and 
make  this  arbitrary  distinction  so  plain 
that  a  blind  man  can  see  it. 

Suppose  the  same  string  to  be  fastened 
at  its  two  ends  to  the  same  supports,  and 
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that  it  is  caused  to  vibrate  in  the  same 
manner  precisely  by  plucking  it  in  the 
middle.  Now,  if  it  happens  to  be  so 
stretched  as  to  oscillate  less  than  sixteen 
times  a  second  it  makes  no  sound,  and  con- 
sequently the  air-waves  which  pass  off 
from  it,  since  they  belong  to  the  slow  class, 
can  not  travel  more  than  a  few  inches  in 
a  second,  as  these  writers  will  readily  ad- 
mit; but  give  its  tuning-pin  a  turn,  causing 
it  to  make  forty  or  fifty  vibrations  in  a 
second  instead  of  fifteen,  though  moving 
exactly  on  the  same  principle  and  travel- 
ing the  same  aggregate  distance,  and  in- 
stantly its  air-waves,  moulded  and  sent  off 
in  the  same  manner,  start  through  the  air 
at  a  velocity  of  1 1 20  feet  a  second !  Can 
any  well-balanced  intellect  see  either  con- 
sistency, sense,  or  science  in  this  arbitrary 
and  absurd  distinction  ? 

The  true  and  only  explanation  of  the 
matter  is  simply  this.  The  air-waves 
moulded  and  sent  off  by  the  motions  of 
the  string  are  in  all  respects  alike  in  the 
two  cases,  having  about  the  same  trifling 
velocity,  not  exceeding  a  few  inches  in  a 
second.  In  the  first  instance  the  stops  and 
starts  are  so  slow  that  they  generate  noth- 
ing but  air-waves,  while  in  the  second  in- 
stance the  changes  of  direction  are  suffi- 
ciently rapid  to  generate  sound-pulses  as 
well  as  air- waves,  because  the  sudden  stops 
and  starts,  at  forty  or  fifty  vibrations  in  a 
second,  succeed  each  other  so  rapidly  and 
produce  such  a  molecular  effect  upon  the 
atomic  structure  of  the  string  as  to  cause 
the  emission  of  that  peculiar  substance  we 
call  sound.  While  physicists  utterly  fail 
to  make  any  kind  of  a  satisfactory  expla- 
nation of  these  phenomena  on  the  theory 
of  air-waves,  but  are  forced  to  encounter 
two  entirely  distinct  classes  of  aerial  un- 
dulations,— one  kind  traveling  seven  or 
eight  inches  a  second,  the  other  kind  trav- 
eling 1 1 30  feet  in  the  same  time,  yet  both 


kinds  produced  exactly  in  the  same  way 
and  by  the  same  instrument,  the  new  theory 
of  substantial  sonorous  pulses  steps  for- 
ward, and  in  a  single  sentence,  as  above, 
untangles  the  whole  problem,  separating 
the  wheat  from  the  chaff, — sifting  the 
sound-pulses  from  the  incidental  air- waves, 
— placing  the  whole  question  in  an  orderly 
and  a  systematic  form  before  the  reader. 
No  physicist  can  fail  to  appreciate  this 
eclaircissement,  and  yield  his  full  consent 
to  its  truthful  consistency,  if  in  connection 
with  it  he  will  turn  back  and  re-read  the 
law  of  sound-generation  as  announced  on 
page  93.  The  truth  is,  whenever  scientific 
investigators  shall  come  to  understand  that 
air-waves  have  nothing  whatever  to  do 
with  either  the  generation  or  the  propaga- 
tion of  sound,  and  that  they  are  no  more 
an  essential  part  of  these  phenomena  than 
are  the  incidental  waves  sent  off  by  a 
steamboat's  wheel  an  essential  part  of  the 
boat's  forward  progression,the  wave-theory 
will  at  once  be  relegated  to  the  limbo  of 
exploded  hypotheses,  taking  its  plape  by 
the  side  of  the  Ptolemaic  theory  of  astron- 
omy, where  it  should  have  been  consigned 
a  thousand  years  ago. 

The  foregoing  argument  is  beautifully 
illustrated  by  the  blowing  of  a  bugle-horn, 
which  is  often  heard  in  a  still  night  for  a 
distance  of  three  miles  in  all  directions. 
The  bugler  may  blow  directly  through  his 
horn  without  producing  tone,  and  exert 
all  his  lung-power  and  he  can  not  stir  a 
sensitive  gas-jet  twelve  feet  distant,  while 
the  air-waves  he  thus  produces  do  not 
travel  more  than  fmir  feet  a  second,  as  I 
have  repeatedly  demonstrated  by  experi- 
ment, and  as  the  reader  will  no  doubt  wil- 
lingly admit.  Yet  the  moment  the  bugltr 
adjusts  his  lips  to  the  mouthpiece  in  suchi 
a  manner  as  to  cause  the  horn  and  its  air- 
column  to  generate  tone  by  the  proper 
molecular  vibration,  he  manufactures  and 
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sends  off  air-waves,  as  the  current  theory 
teaches,  with  less  than  one  fourth  the  lung- 
power  he  employed  before,  which  shake 
the  entire  atmosphere  into  oscillations 
throughout  thirty-six  square  miicSy  causing 
atery particle  of  tlie  air,  to  change  its  posi- 
tion from  a  state  of  rest  into  "a  small  ex- 
cursion to  and  fro"!  He  not  only  shakes 
this  vast  extent  of  atmosphere,  causing 
every  atom  of  it  for  three  miles  high  to 
**s7ving  to  and  fro  with  the  motions  of  pen- 
duiuffiSy*  as  Professor  Mayer  expresses  it, 
but  he  hurls  these  agitations  at  the  enor- 
mous velocity  of  1120  feet  a  second!  He 
not  only  does  all  this,  but,  according  to 
the  wave-theory,  he  converts  these  thirty- 
six  miles  of  atmosphere  into  6,000  circular 
^^condensations  and  rarefcutions^**  the  largest 
of  which  are  nineteen  miles  in  circumfer- 
ence, that  is,  supposing  the  tone  to  repre- 
sent A,  with  440  vibrations  to  the  second, 
so  compressing  the  condensed  portions  of 
these  6,000  waves  at  one  and  the  same 
instant  as  to  generate  sufficient  heat  and 
elasticity  to  add  one  sixth  to  the  normal 
velocity  of  the  sound  of  his  horn !  This 
generation  of  heat  and  elasticity,  the  wave- 
theory  tells  us,  is  caused  alone  by  the  com- 
pression of  the  air-particles  together,  not- 
withstanding their  mobility  and  freedom  to 
escape  pressure, requiring  a  physical  force, 
even  if  each  inch  column  of  the  atmos- 
phere  were  confined  within  a  tube  and 
acted  on  by  a  piston,  equal  to  thousands  of 
millions  of  tons ^  as  I  will  conclusively  dem- 
onstrate, in  a  dozen  different  ways,  before 
.this  chapter  is  concluded. 

Is  it  possible  that  any  physicist  can  be 
found,  worthy  of  the  name,  who  really  be- 
lieves that  a  man's  lips  adjusted  in  a  pe- 
culiar way  to  the  mouthpiece  of  a  horn 
can  actually  produce  such  a  mechanical 
compression  of  the  air?  I  declare,  upon 
my  conscience,  that  I  do  not  believe  there 
is  a  sane  man  living,  who,  with  these  facts 


before  him,  can  believe  for  a  single  mo- 
ment in  such  a  stupendous  and  transparent 
fallacy. 

At  this  point  in  the  discussion,  I  ought 
to  say  a  few  words  in  regard  to  the  well- 
known  phenomena  of  the  reflection  and 
convergence  of  sound,  which  correspond  in 
all  respects  to  the  same  action  in  light  and 
heat.  Physicists  teach  us  that  sound,  light, 
and  heat  are  all  based  on  the  same  general 
principle  of  undulatory  movement,  and 
alike  are  simply  "modes  of  motion,"  in- 
stead of  the  radiation  of  attenuated  mate- 
rial atoms, — that  they  are  all  governed  by 
the  same  law, — while  the  undulatory  theo- 
ries of  light  and  heat  are  admitted  on  all 
hands  to  have  had  their  origin  in  the  uni- 
versally accepted  hypothesis  of  sound- 
waves.    Professor  Tyndall  sa}  s : — 

"  The  action  of  sound  thus  illustrated  is  exxHIj 
,  ihe  same  as  that  0/  light  and  radiait  heat.  They, 
like  sound,  are  wave^motion.  Lik^  sound  they 
diffuse  themselves^  in  space,  diminishing  in  inten- 
sity according  to  the  same  law.  Like  sound,  also, 
light  and  radiant  heat,  when  sent  through  a  tube 
with  a  reflecting  interior  surface,  may  be  conveyed 
to  great  distances  with  comparatively  little  loss. 
In  fact,  every- experiment  on  the  reflection  of  light 
has  its  analogue  in  the  reflection  of  sound,** — Lec-^ 
tures  on  Sounds  p.  13. 

There  will,  therefore,  be  no  difference 
of  opinion  throughout  the  scientific  world 
on  the  deduction  I  make  from  this  cita- 
tion, namely,  that  if  the  wave-theory  of 
sound  shall  be  unequivocally  overthrown, 
the  wave-theories  of  light  and  heat  must 
•  share  the  same  jdemolition,  even  if  not  one 
reference  shall  be  separately  made  to  those 
"modes  of  caption,"  since  the  latter  only 
exist  as  dedtactions  from  the  former.  The 
reader  will  please  remember  this. 

I  now  undertake  to  show,  from  the  very 
nature  of  wave-motion,  that  there  can  be 
no  such  thing  as  convergence^  concentrati^ 
refUcH^^y  &c.,  in  the  case  of  either  sound, 
light,  or  heat.   Should  I  sucteed,!  shall,  of 
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course,  demonstrate  the  fallacy  of  this 
undulatory  law,  and  thus,  in  another  way, 
shatter  the  current  hypothesis  of  sound. 

I  state,  as  a  fact  recognized  by  all  writers 
on  sound,  that,  in  undulatory  motion  of 
any  kind  there  is  no  forward  movement  of 
the  particles  constituting  the,  wave.   The  for- 
ward movement  which  takes  place  is  not 
that  of  the   particles    themselves  which 
compose  the  wave,  but  the  continual  pro- 
gressive change  in  the  swell  caused  by  the 
succeeding  local  oscillations  up  and  down  of 
tlie  UHive-molecules.     There  can  be,  in  fact, 
no  forward  movement  of  any  matter  what- 
ever in  a  wave,  the  apparent  progressive 
advancement  being  only  that  of  motion  and 
not  of  substajue.     Hence,  I  shall  assume, 
as  I  believe  the  philosophical  judgment  of 
the  reader  will  bear  me  out  in  doing,  that 
without  \)[i^  forward  ox  projectile  motion  of 
some  kind  of  substantial  atoms  there  can 
be  no  reflection,  since  reflection,  as  every 
one  knows,  consists  in  the  tangential  re- 
bound of  a  body  under  forward  velocity, 
the  rebound  taking  place  in  a  direction 
corresponding  to  the  angle  of  ihcideme. 
Professor  Tyndall  says : — 

•*  The  motion  of  the  sonorous  wave  must  not  be 
confounded  with  the  motion  of  ihe  particles  which 
It  an|r  moment  form  the  wave.  During  ihe  passage 
of  the  wave  every  particle  concerned  in  its  transmis' 
Stan  makes  only  a  small  excursion  to  and  fro.  The 
length  of  this  excursion  is  called  the  amplitude  of 
the  vibration.*' — Lectures  on  Sound,  p.  44. 

I  have  often  observed  the  undulatory 
movements  of  a  field  oiflax  when  in  bloom, 
acted  on  by  a  steady  wind.  The  waves, 
undulating  over  its  blue  and  apparently 
liquid  surface,  are  a  perfect  representation 
of  the  waves  on  the  surface  of  a  clear  blue 
sheet  of  water,  and  occur  by  the  rhythmic- 
ally progressive  sinking  and  successive 
rising  of  the  individual  stalks  of  flax  as 
the  breeze  passes  over  them.  Almost  any 
field  of  small  grain,  when  nearly  ripe, — 
such  as  wheat,  rye,  or  barley, — exhibits 


the  same  wave-effects  by  the  action  of  the 
wind,  as  no  doubt  the  reader  has  often 
observed. 

Now,  it  is  just  as  rational   and  philo- 
sophical to  suppose  that  the  waves  on  the 
surface  of  a  field  oiflax  can  be  reflected 
tangentially  at  the  angle  of  incidence  by 
striking  the  fence  diagonally,  as  to  assume 
the  possible  reflection  of  any  other  waves 
whatever.    A  moment's  careful  thought 
will  convince  the  reader  of  the  truth  of 
this  position.     Take,  for  example,  waves 
on  the  surface  of  a  pond  of  water,  which 
are  referred  to  by  all  writers  on  this  sub- 
ject as   illustrative  of  supposed    sound- 
waves.    I  assert  here  that  physicists  are 
self-deceived,   while    unintentionally  de- 
ceiving others,  in  claiming  that  such  water- 
waves  exhibit  phenomena  in  any  way  re- 
sembling reflection  or  tangential  rebound,  in 
the  proper  sense  of  the  term.     Let  such 
water-waves   strike  diagonally  against  a 
plain  perpendicular  surface,  such  as  a  ledge 
of  rocks,  and,  so  far  from  darting  off  in  a 
direction  corresponding  to  the  angle  of 
incidence  and  at  the  velocity  with  which 
they  came,  as  is  always  the  case  with  light 
and  sound,  they  simply  run  along  this  bar- 
rier, recoiling  slightly  upon  the  next  suc- 
ceeding wave,  the  motion  becoming  there- 
by interrupted,  broken  up,  and  distorted 
into  a  mass  of  indistinguishable  hillocks, 
the  same  exactly  as  a  wave  driven  over  a 
field  of  flax  disappears  after  striking  the 
fpnce  by  its  recoil  against  the  next  suc- 
ceeding wave. 

Another  fact,  which  utterly  anAihilates 
the  hypothesis  of  sound-waves,  the  recoil 
which  does  take  place,  if  any  particular  . 
point  of  it  is  carefully  watched,  will  be 
seen  to  re-act  directly  from  the  ledge  of 
rock,  moving  away  at  right  angles  to  the 
line  of  its  surface,  whatever  may  be  the 
angle  of  incidence  of  the  approaching 
wave !     If  there  could  be  such  a  thing  as 
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the  reflection  of  a  wave,  then,  evidently, 
what  little  recoil  there  would  be  should 
change  its  direction  after  the  contact,  by 
this  law  of  tangents  conforming  to  the 
angle  of  incidence. 

But  the  strongest  reason  against  the 
possibility  of  waves  reflecting — a  reason 
which  is  simply  unanswerable — is  the  fact 
that,  in  order  to  reflect,  a  wave  is  com- 
pelled to  meet  other  waves  of  superior,  or, 
at  least,  equal  force  and  velocity,  which, 
in  the  case  of  physical  or  corporeal  bodies 
is  an  utter  bar  to  any  further  progress! 
The  common  sense  of  a  schoolboy  must 
teach  him  that  a  reflecting  or  rebounding 
India-rubber  ball  must  stop  on  meeting  a 
direct  ball  of  equal  size,  weight,  and  ve- 
locity. This  illustration  is  at  least  directly 
applicable  to  air-waves  and  water-waves, 
as  they  are  corporeal  bodies,  governed  by 
the  physical  laws  of  inertia  and  momentum. 
In  the  case  of  incorporeal  substances,  such 
as  the  corpuscles  of  heat,  light,  sound, 
magnetism,  electricity,  and  ether  (if  there 
be  such  a  thing),  this  physical  law  which 
tends  to  neutralize  two  equal  forces  in 
case  of  collision  does  not  come  into  play, 
since  incorporeal  atoms  will  collide  and 
pass  through  each  other  without  ei  her 
being  impeded  in  its  progress,  as  seen  in 
the  rays  from  two  magnets  when  made  to 
cross  each  other's  path.  Now,  it  is  simply 
impossible,  for  a  wave  of  water  to  recoil 
and  retain  its  proper  form  after  striking  a 
rock,  any  further  than  to  meet  the  first 
direct  wave  following  •  it.  The  collision 
must,  by  the  very  laws  which  control  the 
meeting  of  physical  bodies  of  equal  force, 
distort  and  shatter  both  the  recoiling  and 
the  direct  waves,  and  prevent  all  further 
symmetrical  progress.  Thus,  in  every  way 
^t  can  be  viewed,  the  reflection  of  sounds, 
as  in  case  of  echoes  which  move  off  with 
the  SBxnt  freedom  and  velocity  as  the  direct 
sounds,  is  thus  shown  to  be  impossible  on 


the  basis  of  wave-motion,  according  to  the 
laws  governing  the  movements  of  physical 
bodies. 

The  same  effect  as  here  described  m 
water-waves  will  be  found  to  hold  good  in' 
the  case  of  air-waves  produced  in  a  still 
room  by  the  movement  of  a  fan,  especially 
if  sufficient  smoke  be  admitted  to  visualize 
the  atmospheric  movements.  The  waves, 
or,  more  properly,  convolutions  of  air,  will 
be  seen  to  leisurely  roll  up  against  the  wall 
of  the  room,  not  at  the  speed  of  sound  but 
at  a  velocity  of  about  four  or  five  feet  a 
second,  then  slightly  recoil  and  mix  up 
with  the  next  succeeding  convolutions, 
without  the  slightest  semblance  of  true 
reflection,  as  I  have  frequently  proved  by 
practical  experiment. 

Tangential  rebound^  which  is  all  there  is 
of  reflectioHj  is  only  predicable,  therefore, 
of  the  atoms  of  a  substance  moving  for>vard 
with  a  certain  velocity,  being  suddenly  im- 
peded by  a  resisting  surface,  as  a  child  can 
fully  comprehend  in  bounding  its  toy  ball. 
Does  not  the  reader's  intelligence  at  once 
admit  the  truth  of  this  law?  Hence,  as 
the  particles  of  air  or  the  supposed  par- 
ticles of  ether  in  light-waves  do  not  travel 
with  the  undulations  at  all,  but  merely  os- 
cillate up  and  down,  making  only  "a  small 
excursion  to  and  fro,"  having  no  forward 
movement,  it  follows,  therefore,  that  there 
is  absolutely  nothing  to  rebound  or  reflect! 
But  if  light  and  sound  consist  of  real  atoms, 
having  an  absolute  forward  velocity,  or  are 
projected  with  the  speed  of  light  and  of 
sound  against  the  reflecting  surface,  the 
tangential  reflection  corresponding  to  the 
angle  of  incidence  is  as  natural  and  rea- 
sonable as  that  elastic  balls  shot  from  a 
gun  against  the  same  surface  should  re- 
bound in  the  same  manner  and  at  the  same 
angle.  To  a  philosophical  mind  desiring 
only  the  truth,  this  scarcely  needs  elab- 
oration. 
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This  must  not,  however,  be  confounded 
with  the  rebounding  of  a  jet  of  air  or  water 
forced  from  a  hose-nozzle  diagonally 
against  a  plain  surface,  for  then  the  air 
and  water  particles  have  a  forward  velocity, 
which,  as  repeatedly  taught  by  Professor 
Tyndall  and  others,  can  not  be  the  case 
in  wave-motion,  every  particle  composing 
the  wave  having  but  a  stationary  and  un- 
progressive  oscillation. 

The  same  thing,  then,  follows  equally 
true  of  coiwergence  and  focal  concentration. 
If  a  wave  can  not  rebound  tangentially  for 
the  want  of  forward  movement  in  its  par- 
ticles, then  it  can  not  increase  its  intensity 
by  focal  convergence  through  a  funnel- 
shaped  tube,  though  the  water  may  mo- 
mentarily rise  in  the  tube  to  the  height  of 
the  wave,  for  convergence  consists  only  in 
a  succession  of  tangential  rebounds  or  re- 
flections from  side  to  side  of  such  a  funnel, 
concentrating  a  greater  number  of  particles 
into  a  smaller  compass,  and  thus  gathering 
force  or  intensity  as  the  atoms  approach 
the  focal  point.  Is  not  this  as  clear  as 
that  reflection  consists  of  a  single  rebound? 
It  follows,  therefore,  as  there  is  no  velocity 
or  forward  movement  to  the  particles  of 
any  wave,  that  it  is  utterly  impossible  to 
account  for  reflection  or  convergence  of 
light  or  sound  by  the  current  theory  of 
wave-motion,  while  these  phenomena  are 
beautifully  consistent  with  my  hypothesis 
of  sonorous  and  luminous  discharges.  This 
ought  to  be  self-evident  to  the  advocates 
of  the  wave-theories  of  sound  and  light, 
since  they  teach  us  that  the  ether-particles 
composing  the  waves  of  light  do  not  travel 
a  single  inch  toward  the  earth  in  the  whole 
journey  of  a  ray  from  the  most  distant 
visible  star.  How,  then,  in  the  name  of 
reason,  could  such  ether-waves,  with  no 
forward  movement  to  their  particles,  strike 
a  reflecting  surface  and  rebound  off  tan- 
gentially with  the  velocity  of  light? 


Let  it  therefore  be  remembered,  as  a 
logical  and  unassailable  proposition,  that 
there  can  be  no  rebound  where  there  is  no 
forward  movement  of  particles;  and  without 
rebound  tangentially^  or  at  the  angle  of  in- 
cidence, there  can  be  neither  reflection  nor 
convergence.  Will  any  true  philosopher  call 
this  proposition  in  question  ?  If  not,  then 
this  syllogistic  consequence  follows :  In  all 
sorts  of  wave-motion  there  is  no  forward 
movement  of  particles,  as  proved  by  the 
authority  of  Professor  Tyndall  in  a  score 
of  passages.  Without  the  forward  move- 
ment of  substantial  particles  there  can  be 
no  rebound  or  tangential  reflection.  Hence, 
reflection  or  convergence  of  sound  or  light  by 
means  of  undulations,  and  without  the  for- 
ward movement  of  particles,  is  a  practical 
absurdity. 

But  how  strikingly  different  is  the  aspect 
of  this  problem  of  convergence  by  means 
of  a  funnel,  if  sonorous  pulses  are  viewed 
as  substantial  emissions  radiated  with  a 
velocity  of  11 20  feet  a  second!  And  how 
beautifully  may  this  funnel  be  supposed  to 
gather  up  the  scattering  sound-particles, 
even  when  so  sparce  as  to  be  inaudible 
without  it,  and  thus  convey  distinct  sonor- 
ous impressions  to  the  auditory  nerve! 
Viewing  sound  as  composed  of  atoms  under 
velocity,  a  little  child,  with  sufficient  judg- 
ment to  watch  the  tangential  ricochetting 
of  his  India-rubber  ball,  can  comprehend 
the  philosophy  of  convergence  and  con- 
centration. The  sound-particle,  like  the 
rubber  ball,  strikes  the  side  of  the  funnel's 
open  ifiouth  and  rebounds  at  an  obtuse 
angle,  leaping  to  the  opposite  side  of  its 
inner  surface,  every  rebound  bringing  it 
nearer  and  nearer  to  the  smaller  end,  till 
the  sparcely  scattered  particles  thus  enter- 
ing congregate  at  the  focal  point ;  and  this 
is  the  history  of  all  the  particles  entering 
this  wide  mouth,  at  which  point  they  may 
be  so  few  and  scattered  as  to  be  insensible 
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to  audition,  yet  by  this  converging  process 
may  be  so  concentrated  in  numbers  as  to 
become  distinctly  audible  at  the  focus. 

By  a  similar  convergence,  through  the 
means  of  a  large  funnel-shaped  device  on 
shipboard,  a  sufi&cient  number  of  scatter- 
ing sound-particles  has  been  collected 
from  the  ringing  of  a  church-bell  on  a 
coast,  to  be  distinctly  audible  one  hundred 
miles  at  sea,  as  recorded  by  'Herbert  Spen- 
cer in  his  First  Principles ^  p.  183.  Yet, 
as  surprising  as  it  may  seem,  this  careful 
analytical  thinker  falls  into  the  scientific 
rut  of  the  wave- theory,  and  takes  for 
granted  that  the  whole  atmosphere  over 
an  area  two  hundred  miles  in  diameter 
was  actually  churned  into  "condensations 
and  rarefactions,"  with  a  force  which  would 
have  required  the  energy  of  more  than  two 
thousand  million  horses ^  all  by  the  strength 
of  one  man's  hand  at  a  bell-rope!  The 
laughable  absurdity  of  such  an  idea  will 
be  made  fully  apparent  a  few  pages  further 
on,  in  which  the  most  incontrovertible 
figures  will  be  brought  to  bear  against  the 
wave-theory.  When  it  is  known,  as  an  ab- 
solute fact,  which  is  susceptible  of  easy 
demonstration,  that  the  ringing  of  the 
largest  bell  in  the  world  can  not  stir  the 
air  at  a  distance  of  twenty  feet  from  it,  ex- 
cept in  case  of  sympathetic  action  in  which 
a  column  of  air  is  tuned  to  perfect  unison, 
as  already  explained,  the  almost  infinite 
fallacy, of  the  current  theory  becomes  ap- 
parent. 

The  successive  rebounding  of  sound- 
particles  from  side  to  side,  as  shown  by 
the'  converging  and  concentrating  power 
of  a  funnel,  is  the  same  precisely  as  that 
which  takes  place  in. a  smooth  tube, Jby 
which  a  moderately  voiced  conversation 
may  be  carried  on  between  two  persons  at 
its  opposite  ends  a  mile  apart.  Instead  of 
the  sound-particles  radiating  in  all  direc- 
tions, as  they  do  if  unconfined,  thus  grow- 


ing weaker  in  the  exact  ratio  as  they  scatUr 
and  become  sparcer,  this  tendency  to  ra- 
diation is  checked  by  the  inner  surface  of 
the  tube,  the  different  particles  rebound- 
ing from  side  to  side  and  thus  reaching  to 
a  great  distance  without  becoming  sensibly 
weakened.  WJiile  articulate  sounds  might 
thus  be  conveyed  for  many  miles,  it  is  a 
fact  which  the  advocates  of  the  wave-theory 
would  do  well  to  consider,  namely,  that 
notwithstanding  such  laryngeal  action  does 
not  stir  the  air  within  the  tube  twenty  feet 
from  either  end,  the  firing  of  a  pistol 
into  the  mouth  of  such  a  tube  would 
produce  a  distinct  atmospheric  concussion 
a  mile  distant,  and  even  ^^extinguish  a 
lighted  candle,**  This,  Professor  Tyndall, 
with  his  usual  perspicacity,  adduces  as 
another  illustration  of  the  effect  of  a  "so- 
norous wave"  or  "sound-pulse,"  without 
the  least  capability  of  distinguishing  be- 
tween an  explosion  which  adds  a  body  of 
gas  to  the  air  of  the  tube  and  the  words 
of  a  person  which  merely  disturb  a  small 
portion  of  its  equilibrium!  This  unac- 
countable lack  of  discrimination  in  writers 
on  sound,  which  has  just  been  so  fully 
exposed  in  our  examination  of  magazine 
explosions  and  their  effects,  is  one  of  the 
most  demonstrable  evidences  of  the  su- 
perficiality and  utter  incompetency  of 
modem  physicists  as  scientific  guides. 

This  assumption  of  scientists,  that  sound 
is  propagated  by  means  of  air-waves,  con- 
sisting each  of  a  ^Condensation  and  a  rare- 
faction,*  though  infinitely  impossible,  as  it 
will  soon  be  shown  to  be,  is  nevertheless 
an  essential  feature  of  the  current  theory 
of  sound,  or,  more  properly,  it  is  the  very 
foundation  of  the  hypothesis.  It  is  con- 
ceded by  Professor  Helmholtz  that  no 
other  kind  of  a  wave  save  that  consisting 
of  a  condensation  and  rarefaction  of  the 
air  is  possible  in  the  midst  of  the  aerial 
ocean,  as  there  is  no  vacant  space  into 
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which  the  atmosphere  may  be  projected 
aDd  depressed  in  the  form  of  crests  and 
furrows,  as  is  the  case  with  undulations 
on  the  surface  of  water  or  any  other  liquid 
body.    He  says: — 

"  The  crests  of  the  wares  of  water  correspond 
in  the  waves  of  sound  to  spherical  skills  where  the 
edr  is  condensed^  and  the  troughs  to  shells  of  rarC" 
factiim.  On  the  free  surface  of  the  water  the'mass 
on  compression  can  slip  upwards  and  so  form 
ridges^  but  in  the  interior  of  the  sea  of  air  the  mass 
must  be  condensed^  as  there  is  no  unoccupied  spot  for 
its  escape" — Sensations  of  Tone  ^  p.  14. 

Frankly  and  flatly,  then,  this  great  au- 
thority has  told  us,  and  in  unmistakable 
language,  that  without  these  literal  "con- 
densations and  rarefactions"  of  the  air 
there  can  be  no  such  a  thing  as  a  sound- 
wave, since  troughs  and  crests  are  out  of 
the  question  "  in  the  interior  of  the  sea  of 
air**  "as  there  is  no  unoccupied  spot  for 
its  escape,"  as  on  the  surface  of  a  body 
like  water.  The  reader  will  please  remem- 
ber this  important  and  unavoidable  ad- 
mission, which  in  the  end  will  show  beyond 
all  question  that  the  idea  of  sound  travel- 
ing by  means  of  wave-motion  is  a  pure 
chimera,  having  not  the  slightest  founda- 
tion in  science  or  in  fact. 

It  is  perfectly  plain,  and  must  be  so  ad- 
mitted by  every  one  who  takes  the  trouble 
to  reflect,  that  if  I  can  now  show  the  entire 
impossibility  and  the  undeniable  absurdity 
of  a  "condensation  and  rarefaction"  of 
the  air  caused  by  the  transmission  of  a 
sound-pulse,  that  it  necessarily  shatters 
the  whole  wave-theory,  leaving  it  without 
the  shadow  of  a  basis  on  which  to  rest. 

To  show  that  this  statement  of  Professor 
Helmholtz  is  not  a  mere  slip  of  the  pen 
or  one  of  his  numerous  inconsiderate  re- 
marks, such  as  his  trip-hammer  fiasco  (see 
p.  95),  I  will  now  quote  from  Professor 
Tyndall  a  few  passages  to  prove  that  he 
not  only  holds  to  the  same  idea,  namely,  j 


that  a  sound-wave  can  not  exist  except  as 
a  "condensation  and  a  rarefaction"  of  the 
air,  but  so  essential  and  fundamental  is 
this  fact  to  the  theory  that  he  deliberately 
reiterates  it  in  numerous  places  and  in 
various  fonns.  To  quote  all  the  passages 
from  this  writer  in  which  he  assumes  this 
position, would  be  to  copy  nearly  a  quarter 
of  his  Lectures  on  Sound.  I  will  therefore 
cite  a  sufficiently  emphatic  instance  or  two. 
He  says: — 

"  With  regard  to  the  point  now  under  consider- 
ation, you  will,  I  trust,  endeavor  td  form  a  definite 
image  of  a  wave  of  sound.  You  ought  to  see  men- 
tally the  air-particles  when  urged  outwards  by  the 
explosion  of  our  balloon  croxoding  closefy  together; 
but  immediately  behind  this  condensation  you  ought 
to  see  the  particles  separated  more  widely  apart. 
You  ought,  in  short,  to  be  able  to  seize  the  con- 
ception that  a  sonorous  tvave  consists  of  two  portions^ 
in  the  one  of  which  the  air  is  more  dense,  and  in  the 
other  of  which  it  is  less  dense  than  usual.  A  con» 
densation  and  a  rarefaction,  then,  are  the  two  con^ 
stituents  of  a  wave  of  sound.** 

**And  here  it  is  important  to  note  that  when  I 
speak  of  vibrations,  I  mean  complete  ones;  and 
when  I  speak  of  a  sonorous  wave  I  mean  a  conden^ 
sation  and  its  associated  rarefaction** — Lectures  on 
Sound,  pp.  5,  69. 

No  one  can  ask  a  more  concise  and 
definite  statement  of  an  hypothesis  than 
this,  and  we  may  thank  these  writers,  par- 
ticularly Professor  Tyndall,  for  leaving 
not  a  lingering  doubt  hanging  over  the 
question  as  to  what  is  meant  by  and  what 
constitutes  a  sound-wave — 

"A  condensation  and  a  rarefaction,  then,  are  the 
two  constituents  of  a  wave  of  sound,** — **When  I 
speak  of  a  sonorous  wave  I  mean  a  condensation 
and  its  associated  rarefaction.** 

But  lest  some  of  my  readers  should  re- 
member the  unfortunate  self-contradic- 
tions in  which  Professor  Tyndall  has  in- 
volved himself  and  his  theory,  and  thus 
be  led  to  place  too  low  an  estimate  upon 
his  support  of  Professor  Helmholtz,  I  wiW 
re-enforce   the  English  physicist  by  the 
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American,  as  I  did  the  German  by  the 
English.  Professor  Mayer  (article  on 
**'%QyiXidi^''  American  Encyclopedia)  remarks: 


"A  sonorous  wave  is  always  foirmed  of  two  parts, 
one  half  of  air  in  a  state  of  condensation^  the  other 
half  of  rarefied  air, " 

I  think  the  reader  will  now  admit  that 
I  have  struck  the  true  scientific  definition 
of  a  sound-wave,  since  the  three  leading 
physicists  who  have  written  on  that  subject 
explicitly  concur,  and  thus  mutually  re- 
enforce  each*  other. 

The  application  of  this  definition  of  a 
sound-wave  will  not  only  be  now  made  to 
the  theory  in  question  in  a  way  which  can 
not  fail  to  test  its  value,  but  it  will  have 
an  entirely  different  and  unique  applica- 
tion in  the  following  chapter,  in  which  the 
scientific  reader  will  no  doubt  be  deeply 
interested. 

Before,  however,  making  a  direct  appli- 
cation of  this  frank  but  ruinous  definition 
to  the  working  of  the  wave-theory  of  sound, 
it  is  necessary  to  look  briefly  at  one  of  its 
unavoidable  results  and  adjuncts,  to  which 
I  have  frequently  had  occasion  to  refer  in 
the  early  part  of  this  chapter,  and  that  is 
the  incidental  generation  of  heat  by  the 
squeezing  of  the  air-particles  together 
which  takes  place  in  the  production  of 
these  "condensations." 

It  is  well  known  that  if  the  air  in  a  tube 
should  be  compressed  or  squeezed  together 
by  meaps  of  a  piston,  this  condensation 
also  generates  heat,  the  temperature  of  the 
air  rising  exactly  in  proportion  to  the 
pressure  applied;  whereas,  if  the  piston 
should  be  withdrawn  a  short  distance,  thus 
creating  a  suction  in  the  tube  instead  of  a 
compression,  cold  is  developed  by  the 
rarefaction  of  the  air.  Professor  Tyndall 
demonstrated  before  his  Aidience,  in  one 
of  his  lectures,  that  by  a  sudden  compres- 
sion of  the  air  in  the  tube  a  piece  of  ama- 


dou or  common  punk  could  be  ignited,  so 
intense  was  the  heat  generated  by  this 
condensation.  (See  Lectures  on  Sounds 
p.  28.) 

It  is  a  singular  coincidence  that  not 
only  are  these  "condensations"  essential 
to  the  life  of  the  wave-theory  of  sound,  but 
the  \tryheat  they  must  naturally  generate, 
if  they  occur  at  all,  has  quite  recently  be- 
come another  absolute  necessity  to  its  ex- 
istence. I  will  tell  how  this  occurred.  It 
was  universally  agreed  among  physicists 
that  as  sound  traveled  by  wave-motion, 
its  velocity,  in  passing  through  all  bodies, 
must  be  in  the  exact  ratio  of  their  relative 
density  and  elasticity,  or,  in  other  words, 
it  was  this  relation  of  density  to  elasticity 
which  determined  the  velocity  of  sound 
through  any  medium.  It  so  happened, 
however,  that  Newton,  independently  of 
the  necessities  of  the  wave-theory,  calcu- 
lated the  exact  relative  density  and  elas- 
ticity of  the  air,  which,  when  applied  to 
the  admitted  requirements  of  the  theory 
made  the  velocity  of  sound  in  air  at  the 
freezing  temperature  but  916  feet  in  a 
second,  whereas  the  well-known  observed 
velocity  was  1090  feet,  thus  showing  an 
undeniable  discrepancy  of  174  fe«t  a  sec- 
ond between  the  observed  and  the  required 
velocity,  or  a  deficit  of  about  "one  sixth" 
against  the  wave-hypothesis. 

Now,  while  physicists  were  forced  to 
admit  Newton [s  calculation  to  be  correct, 
on  the  basis  of  the  air's  known  elasticity 
and  density,  the  only  ground  upon  which 
wave-motion,  as  they  agreed,  was  possible, 
here  was  an  absolute  contradiction  of  the 
wave-theory  by  their  own  basis  of  calcu- 
lation, since  observation  proved  sound  to 
travel  174  feet  a  s^con^  faster  than  waves 
could  travel  in  an  element  thus  consti* 
tuted.  What  was  to  be  done?  No  one 
thought  of  abandoning  the  wave-theory. 
Such  a  radical  and  revohitionary  idea  wai 
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impossible,  since  no  other  supposition  had 
ever  been  suggested  than  wave-motion, 
and  there  was  no  one  to  propose  this  beau- 
tiful hypothesis  of  substantial  sonorous 
discharges  to  take  its  place,  which  so  com- 
pletely, as  we  have  seen  and  as  we  shall 
see,  solves  all  the  problems  and  mysteries 
which  can  be  brought  to  bear.  No  one 
deputed  or  could  dispute  Newton's  calcu- 
lation, and  there  the  matter  stood,  while 
various  suggestions  were  made  by  physi- 
cists from  time  to  time  with  a  view  to 
overcoming  and  reconciling  this  discrep- 
ancy. 

Fortunately  for  the  wave-theory  (and 
the  only  thing  which  could  have  given  it  a 
lease  of  life),  an  idea  occurred  to  Laplace, 
the  great  French  mathematician, — if  not  a 
red-hot  idea,  at  least  one  sufficiently  warm 
to  meet  the  present  emergencies  of  the 
case.  It  consisted  in  simply  utilizing  the 
imaginary  incidental  heat  generated  by 
these  supposititious  condensations  produced 
by  these  hypothetic  sound-waves!  An 
elaborate  statement  of  this  calculation  of 
Laplace  is  given  in  Professor  Tyndall's 
Lectures  on  Sound  at  about  the  30th  page, 
which  only  goes  to  show  to  what  extent 
a  fallacy  of  the  most  glaring  -and  trans- 
parent nature  may  be  bolstered  up  by  a 
profound  theorist,  even  when  no  founda- 
tion whatever  exists  for  the  ingenious  ex- 
planation. I  can  not  quote  this  long 
mathematical  exposition,  occupying  some 
eight  or  ten  pages,  and  it  is  unnecessary 
to  do  so,  as  the  substance  of  it  can  be 
given  in  a  few  sentences.  It  is  substan- 
tially  as  follows : — 

If  a  sound-pulse  really  produces  a  con- 
densation and  rarefaction  of  the  air, which 
at  that  time  was  admitted  by  all  physicists, 
then  it  follows  that  the  air-particles  must 
be  alternately  driven  out  of  their  normal 
I>osition  into  the  condensed  or  heated 
portion  of  the  wave,  and  drawn  back  again 


into  the  rarefied  or  cooled  portion  as  each 
wave  passes,  thus  causing  them  to  keep 
up  a  continuous  "excursion  to  and  fro**  as 
long  as  the  sound  lasts.  (The  reader  will 
turn  to  page  78,  and  read  extracts  Nos.  2 
and  3,)  Now,  as  observation  proves  that! 
sound  travels  faster  in  heated  air  than  in 
cold,  and  as  heat  also  adds  to  the  elasticity 
of  this  compressed  portion  of  the  wave,  it 
was  calculated  that  this  excursion  of  the 
air-molecules  into  the  heated  or  condensed 
part  and  out  again  would  be  executed 
more  rapidly  than  if  no  heat  or  augmenta- 
tion of  elasticity  was  generated,  and  hence 
it  was  concluded  that  the  velocity  of  a 
given  sound  would  be  sufficiently  increased 
by  this  change  of  temperature  to  make  up 
the  required  174  feet  a  second,  or  the  de- 
ficiency proved  by  Newton  to  exist  be- 
tween the  observed  velocity  and  that 
which  it  ought  to  be  according  to  the 
known  density  and  elasticity  of  the  air. 
Professor  Tyndall  generalizes  it  in  these 
words: — 

'*  The  velocity  of  sound  in  air  depends  on  the 
elasticity  of  the  air  in  relation  to  its  density.  The 
greater  the  elasticity  the  swifter  Sa  the  propagation ; 
the  greater  the  density^  the  slower  is  the  propaga- 
tion."— **Over  and  above,  then,  the  elasticity  in- 
vohred  in  Newton's  calculation,  we  have  an  ad' 
ditional  elasticity  dtie  to  the  changes  of  temperature 
produced  by  the  passage  of  sound  itself*^ — **This 
change  of  temperature ^  produced  by  the  passage  of 
the  sound'toave  itself  virtually  augments  the  elas- 
ticity of  the  air  and  makes  the  velocity  of  sound 
about  one  sixth  greater  than  it  would  be  if  there 
were  no  change  of  temperature,^* — Lectures  on 
Sound,  pp.  29,  45,  46. 

With  this  statement  of  the  hypothesis 
and  this  assumed  explanation  of  the  dis- 
crepancy demonstrated  by  Newton,  let  us 
proceed  at  once  to  make  an  application 
of  the  data  thus  collected  to  the  wave- 
theory  in  general. 

I  have  already  repeatedly  shown  the 
impossibility  of  a  tuning-fork's  prong  send- 
ing off  a  condensed  air-wave  at  the  enor* 
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mous  velocity  of  sound  by  its  slow  aggre- 
•gate  movement  of  ovXy  seven  inches  in  a 
second,  owing  to  the  extreme  mobility  of  the 
air,  an  attribute  which  sound-theorists 
never  name  when  descanting  upon  the 
other  characteristics  of  the  atmosphere, 
namely,  its  density,  elasticity,  and  compressi- 
bility, I  defy  the  reader  or  any  other  man 
to  put  his  finger  on  a  single  passage  in  the 
writings  of  ancient  or  modern  physicists 
where  the  mobility  of  the  air  is  named  or 
in  any  way  referred  to  in  connection  with 
these  hypothetic  "condensations  and  rare- 
factions." No  writer  on  sound  would 
think  of  embarrassing  and  even  smother- 
ing his  theory  of  wave-motion  by.  such  a 
stultifying  and  laughable  inconsistency, 
since  the  two  things  placed  in  juxtaposi- 
tion would  instantly  neutralize  each  other 
by  exposing  the  hollowness  of  the  whole 
assumption,  and  thus  furnish  demonstra- 
tive proof  that  the  slow  movement  of  a 
tuning-fork's  prong  could  not  drive  a  wave 
or  condensed  pulse  of  air  even  a  single 
inch  in  advance  of  it  with  the  atmosphere 
as  mobile  and  perfectly  free  to  turn  aside 
and  take  its  place  behind  the  prong  as  it 
is  known  to  be!  Hence,  the  policy  and 
wisdom  in  these  great  scientific  writers 
suppressing  (I  do  not  charge  intentionally) 
all  mention  of  this  well-known  principle  of 
atmospheric  mobility  when  treating  on  the 
possibility  of  a  condensation  and  rarefac- 
tion being  driven  off  1 120  feet  by  a  dimin- 
utive body  like  a  tuning-fork  moving 
through  the  air  a  distance  of  only  seven 
inches!  Were  there  no  other  reasons  which 
could  be  urged  against  this  hypothesis, 
that  sound  consists  alone  of  condensations 
and  rarefactions  of  the  air  which  are 
capable  of  generating  heat  and  cold,  the 
facts  just  stated  would  be  all-sufficient  to 
show  the  foundationless  character  of  the 
supposition. 

I  have  before  intimated  that  one  of  the 


chief  errors  into  which  writers  on  sound 
have  fallen  is  this  superficial  habit  of 
making  no  distinction  whatever  in  the 
effects  of  bodies  moving  sitnftly  or  slowhf 
through  the  air.  The  misapprehensions 
of  Professors  Tyndall  and  Helmholtz  in 
supposing  the  prong  of  a  tuning-fork 
"swiftly  advancing"  when  it  was  actually 
moving  but  seven  or  eight  inches  in  a  second, 
and  in  supposing  a  pendulum  moving 
"slowly"  as  contrasted  with  the  motion  of 
a  tuning-fork's  prong,  when  it  was  really 
traveling /wr  times  as  fast,  have  been  al- 
ready distinctly  pointed  out.  On  this  er- 
roneous conception  alone  rests  the  preva- 
lent fallacy  of  a  vibrating  string  or  fork 
sending  off  air- waves, with  "condensations 
and  rarefactions,"  at  the  velocity  of  sound, 
while  no  matter  what  the  velocity  of  the 
fork  or  string  might  be,  moving  but  the 
small  fraction  of  an  inch  in  one  direction 
and  then  reversing  the  movement,  the  mo- 
bility  of  the  atmosphere  would  prevent 
such  aerial  disturbances  from  traveling 
more  than  a  few  inches  from  the  vibrating 
body  before  an  equilibrium  would  be  es- 
tablished and  all  wave-motion  of  the  air 
would  cease.  If  these  two  principles  of 
the  mobility  of  the  air  and  the  small  ve- 
locity of  a  vibrating  string  or  fork  had 
ever  been  duly  considered  by  physicists, 
the  wave-theory  of  sound  would  long  ago 
have  exploded,  and  would  now  be  looked 
upon  as  an  error  of  the  most  glaring  and 
superficial  character. 

But  while  I  thus  emphasize  the  mobility 
of  the  air,  and  the  impossibility  of  a  slow 
movement,  such  as  that  of  a  fork  or  string 
producing  any  such  eflPect  on  the  atmos- 
phere as  the  wave-hypothesis  requires,  I 
do  not  ignore  the  fact  that  a  body  passing 
through  the  air  under  very  high  velocity 
meets  with  great  resistance.  This  con- 
sideration alone  would  prevent  condensed 
I  waves  from  traveling  through  the  air  at 
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'  the  rate  of  a  thousand  feet  a  second  by 
some  trifling  vibratory  motion  like  tKat  of 
a  string  or  fork,  or  anything  in  fact  short 
of  a  magazine  explosion  or  something  of 
equally  tremendous  power.  ,No  other  ar- 
gument would  seem  to  be  necessary  to 
show  that  sound  must  be  a  substantial 
emission  of  some  kmd,  since  a  physical 
wave  of  condensed  air,  to  travel  at  such  a 
velocity,  must  require  hundreds  if  not 
thousands  of  tons  of  propulsive  power  to 
start  it  and  then  keep  up  the  motion.  How 
pitiably  absurd,  then,  to  talk  of  such  con- 
densed waves  being  sent  off  at  such  ve- 
locity by  the  infinitesimal  strength  of  an 
insect! 

Notwithstanding,  then,  the  mobility  of 
the  air,  it  may,*  at  the  same  time,  present 
a  resistibility  equal  to  that  of  a  granite  rock^ 
if  the  movement  against  it  be  of  sufficient 
velocity.  Meteoric  stones,  in  passing  into 
the  upper  or  rarer  stratum  of  our  atmos- 
phere, move  with  such  velocity  that  they 
are  first  heated  to  incandescence,  and  in 
reaching  the  more  dense  portion  of  the 
air  they  are  often  crushed  to  atoms  by  the 
contact,  scattering  their  fragmentary  scin- 
tillations in  all  directions.  It  is  only  when 
meteorites  enter  our  atmosphere  in  the 
same  or  partially  the  same  direction  that 
the  earth  is  traveling  around  the  sun,  or 
its  surface  revolving,  that  they  can  reach 
the  ground  without  being  crushed.  The 
hardest  specimen  of  meteoric  iron  would 
crumble  to  powder  on  the  first  contact 
with  our  atmosphere  should  the  collision 
take  place  in  opposition  to  the  earth's  ro- 
tation around  the  sun,  and  thus  meet  a 
counter  velocity  to  its  own  of  nineteen  miles 
a  second ;  though  it  is  easily  conceivable 
that  a  meteorite  might  enter  the  air  in  a 
direction  corresponding  to  the  earth's  ro- 
tation both  on  its  axis  and  around  the  sun, 
and  that  the  combined  velocities  might 
thus  so  nearly  a^ee  that  the  visitor  would 


reach  the  ground  at  a  speed  which  would 
not  mar  a  block  of  ordinary  sandstone. 
Specimens  of  such  meteoric  rock  have 
often  been  found  almost  intact. 

This  mechanical  viscosity  of  the  air—  • 
that  is,  its  tendency  to  resist  displacement 
by  a  body  passing  through  it — is  beautifully 
illustrated  by  the  fact  that  a  mass  of  com- 
mon gunpowder,  exploded  upon  the  face 
of  a  granite  rock,  will  not  mar  it  the 
slightest,  for  the  reason  that  its  conversion 
into  gas,  as  well  as  the  molecular  expan- 
sion of  the  gas  when  generated,  is  so  slow, 
comparatively,  that  the  air  has  time  to 
move  out  of  the  way  without  the  rock 
being  affected:  I  have  even  seen  a  man 
explode  a  pistol-charge  of  powder  in  his 
naked  hand  without  suffering  any  injurious 
effect  from  it.  But  let  a  body  of  nitro- 
glycerine of  any  size  be  placed  on  the  flat 
surface  of  a  rock  and  exploded,  and  the 
surface  will  be  found  to  have  been  shat- 
tered to  a  considerable  depth,  which  can 
only  be  accounted  for  by  the  rigidity  of 
the  air  in  resisting  the  enormous  expansive 
velocity  of  the  gas.  To  say  that  the  air  is; 
as  solid  as  a  rock  would  seem  ridiculous,, 
yet  it  has  a  good  deal  of  truth  in  it  whem 
the  motion  which  attempts  its  displace- 
ment has  a  sufficiently  high  velocity. 

But  I  have  evidence  to  present  against 
the  hypothesis  of  sound-waves  and  their 
constituent  "condensations  and  rarefac- 
tions," compared  to  which  the  foregoing; 
unanswerable  considerations  are  but  as 
the  softest  zephyr  contrasted  with  the  de- 
vastating cyclone.  I  now  proceed  to  pr^ 
sent  a  single  argument,  which,  in  its  rami- 
fications and  various  phases,  will  form  an 
avalanche  of  testimony  against  the  theory 
so  overwhelming  that  its  strongest  advo- 
cates will  be  forced  to  recognize  it  as  en- 
tirely unassailable. 

There  is  a  well-known  insect — one  of  ' 
the  locustida&  (a  saltatorial  family  of  the 
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order  of  orthoptera) — ^whose  stridiilation 
can  be  easily  heard  a  distance  of  more 
than  a  mile.  In  the  summer  of  1867  I 
had  the  pleasure  of  listening  to  one  of 
these  insects  singing  in  a  grove  of  trees  oA 
the  opposite  side  of  a  valley  more  than  a 
mile  wide,  and  it  was  a  source  of  astonish- 
ment that  so  diminutive  an  insect — weigh- 
ing less  than  a  quarter  of  a  pennyweight — 
could  fill,  as  it  did,  four  square  miles,  in- 
cluding, no  doubt,  a  mile  high,  with  its 
wonderful  music !  Yet  such  was  the  fact, 
which  is  well  recognized  by  our  greatest 
naturalists,  including  Mr.  Darwin,  who  de- 
scribes the  same  species  of  locust  in  his 
work  on  the  Variations  of  Animals  and 
PlantSy  and .  admits  that  its  stridulation 
can  often  be  heard  a  mile. 

According  to  the  wave-theory  of  sound, 
which  I  have  the  honor  of  opposing,  this 
trifling  insect,  by  simply  rasping  its  legs 
across  the  nervures  of  its  wings  (for  this 
is  the  way  its  tone  is  produced)  creates  a 
physical  agitation  and  displacement  of  the 
air  which  converts  the  whole  four  cubic 
miles  of  atmosphere  into  waves,  each  wave 
consisting  of  two  parts,  a  ^*  condensation 
and  a  rarefaction,"  the  compressed  por- 
tion of  which  contains  a  sufficient  aug>> 
mentation  of  heat  above  the  normal  heat 
of  the  atmosphere,  to  add  "one  sixth"  to 
the  elasticity  of  the  air  and  the  velocity  of 
sound !  I  unequivocally  assert  that  no 
sane  mind  can  accept  such  a  pr^osition 
or  intelligently  believe  it,  and  that  any 
man  who  pretends  to  believe  it  (as  all 
advocates  of  the  current  sound-theory 
must  do)  is  self-deceived,  having  never 
seriously  thought  of  the  infinitely  impos- 
sible consequences  involved.  I  will  now 
try  to  undeceive  these  astute  physicists  by 
pointing  out  the  consequences,  and  thus 
prick  the  most  stupendous  scientific  bub- 
ble ever  inflated  by  man. 

Within  these  four  square  miles  which 


are  filled  by  the  sound  of  this  insect,  there 
are,  ifi  round  numbers,  16,000,000,000 
square-inch  columns  of  air,  each  exerting 
a  pressure  on  the  earth  and  in  all  direc- 
tions of  fifteen  pounds,  or,  in  the  aggre- 
gate, 120,000,000  tons.  Now,  since  sound 
can  only  travel  by  means  of  air- waves,  and 
as  air-waves  can  be  constituted  only  of  "con- 
densations and  rarefactions,"  and  as  a 
condensation  can  only  take  place  by  the 
particles  of  air,  as  Professor  Tyndall  says, 
^^crowding  closely  together**  or  a  rarefac- 
tion occur  except  by  the  particles  of  air 
separating  ^^more  widely  apart**  and  as 
every  particle  of  air  constituting  a  sound- 
wave, according  to  the  same  high  author- 
ity, must  necessarily  make  "a  small  excur- 
sion to  and  fro"  every  time* a  wave  passes 
(see  extract  No.  3,  page  78),  it  inevitably 
follows,  if  this  theory  be  true,  that  this  in- 
sect by  simply  moving  its  legs  displaces 
all  the  particles  of  air  constituting  these 
16,000,000,000  inch-columns  for  a  mile 
high  and  restores  them  to  their  place  again 
440  times  each  second  (its  tone  being 
very  nearly  A,  or  that  of  the  second  string 
of  the  violin),  and  continues  this  process 
of  thus  churning  the  atmosphere  into  con- 
densations and  rarefactions  a  full  minute 
at  a  time !  Do  these  advocates  of  the 
wave-theory  really  believe  this?  Theoreti- 
cally and  superficially,  they  may.  Intel- 
ligently, they  do  not.  Whether  they  do  or 
not,  however,  it  matters  little  to  me,  so 
long  as  their  theory  unequivocally  teaches 
it,  for  I  am  not  dealing  with  them  at  all  • 
save  so  far  as  they  are  identified  with ' 
their  theory. 

No  one  will  pretend  to  doubt,  who  ad- 
mits the  truth  of  the  wave-theory,  or,  in 
fact,  any  theory  involving  the  motion  of 
the  air  by  the  passage  of  sound,  but  that 
the  stridulation  of  this  locust  must  abso- 
lutely displace  and  cause  to  move  "to 
and  fro"  every  particle  of  air  440  times  a 
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second  throughout  these  four  cubic  miles 
of  atmosphere,  since  it  is  manifest  that 
there  is  not  an  inch  of  space  anywhere 
within  this  vast  area  wherein  the  sound 
would  not  be  heard  if  an  ear  were  present ; 
while  no  one  will  think  of  questioning  the 
physical  fact  that  it  must  necessarily  re- 
quire an  appreciable  amount  of  mechanic- 
al force  and  energy  to  shake  a  single  inch- 
column  of  air  for  a  mile  high,  displacing 
all  its  atoms  for  a  certain  distance  (I  care 
not  how  small  that  distance,  if  it  is  but  the 
breadth  of  a  hair),  and  then  .  restoring 
them  the  same  number  of  times  each 
second. 

As  every  particle  of  air  constituting  a 
single  inch-column  for  a  mile  high  is  thus 
continuously  shaken  while  the  sound  lasts, 
being  alternately  condensed  and  then  rare- 
fiedy  heated  and  then  cooled  (as  sound,  re- 
member, can  not  travel  without  this),  will 
some  modem  Laplace  or  Newton  please 
figure  out  this  mathematical  problem,  and 
tell  me  the  exact — or,  if  that  is  impossible, 
the  approximate — mechanical  force  it 
would  require  to  produce  this  physical 
tremor  and  this  continuous  agitation  of 
this  column  of  air?  I  have  not  a  doubt 
but  that  Professor  Helmholtz  could  do  it 
to  the  thousandth  part  of  a  grain,  if  he 
should  set  himself  about  it;  and  provided, 
first  of  all,  that  he  could  tear  himself  loose 
long  enough  from  the  ridiculous  theory  of 
sound-waves.  • 

In  order  to  form  an  approximate  idea, 
I  employed  two  different  mathematicians 
to  determine  the  problem  for  me,  but  I  am 
not  sure  of  their  competency,  since  their 
calculations  differed  so  widely  from  each 
other, — one  of  them  estimating  it  to  cost 
the  expenditure  of  fifteen  pounds  of  me- 
chanical force  per  second,  while  the  other 
made  it  about  forty,  that  is,  supposing 
the  distance  the  air-particles  oscillated 
back  and  forth  to  be  the  one  thousandth 


part  of  an  inch  in  amplitude.  The  latter 
gentleman,  however,  took  into  considera- 
tion the  mechanical  equivalent  of  the  heat 
generated  in  the  agitation  of  this  inch- 
column  of  air,  according  to  the  calculation! 
of  Laplace,  estimating  such  heat  as  suffi-* 
cient  to  add  one  sixth  to  the  velocitv  of 
sound,  while  the  former  rejected  the  heat 
hypothesis  entirely,  claiming  that  by  no 
conceivable  possibility  could  this  column 
of  air  be  changed  from  heat  to  cold,  how- 
ever slight  the  transition,  440  times  a  sec- 
ond, or  even  ten  times^  since  it  would  neces- 
sarily take  an  appreciable  length  of  time 
for  the  heat  to  radiate  or  be  transferred 
from  the  hot  part  of  the  wave  to  the  cold, 
even  if  such  heat  and  cold  exist,  as  the 
wave-theory  requires.  This  suggestion, 
which  had  never  occurred  to  me  before, 
became  at  once  another  conclusive  evi- 
dence of  the  infinite  impracticability  of 
the  wave-theory,  which  actually  requires 
the  same  particles  of  air,  through  which 
the  sound,  for  example,  of  the  high  D  of 
the  piccolo  flute  passes,  to  be  alternately 
heated  and  cooled  off  4,752  times  each 
second,  since  that  jnany  separate  air-waves 
are  sent  off  by  this  tone,  a  thing  so  tran- 
scendently  improbable  and  inconceivable 
that  it  alone  ought  to  cause  the  rejection 
of  the  wave-theory  with  any  mind  capable 
of  reasoning  on  a  scientific  subject! 

This  view  is  also  tacitly  admitted  by 
Professor  Tyndall,  since  he  distinctly  tells 
us  on  page  36  of  Lectures  on  Sound  that 
the  air  is  practically  devoid  of  ."radiative 
power."  If  atmosphere  can  not  radiait 
its  heat,  how  then  in  the  name  of  philos- 
ophy can  the  same  mass  of  air-particles 
become  alternately  heated  and  cooled 
thousands  of  times  each  second,  as  they 
must  do  according  to  the  wave-theory? 
The  same  air-particles  precisely  have  to 
become  condensed  and  then  rarefied^  heated 
and  then  cooled^  at  this  rapid  alternation; 
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yet  this  "highest  living  authority,"  as  Pro- 
fessor Youmans  calls  him,  teaches  "/^ 
practical  absence  of  radiative  power  in  at- 
mospheric airy  If  there  is  no  power  in 
air-particles  to  radiate  their  heat,  and  thus 
transfer  it  to  other  bodies  or  other  air- 
particles,  then  it  manifestly  follows  that 
particles  of  air  once  heated  must  continue 
to  retain  their  heat,  and  can  not  continu- 
ously alternate  from  heat  to  cold  thou- 
sands of  times  a  second.  Yet  this  "highest 
living  authority"  can  not  see  that  this 
"practical  absence  of  radiative  power  in 
atmospheric  air"  utterly  annihilates  the 
wave-theory,  which  depends  alone  for  its 
existence  upon  this  almost  infinite  facility 
of  change  from  heat  to  cold  by  "radiative 
power"! 

Finally,  to  provide  against  the  contin- 
gency of  a  possible  excess  of  physical  force 
in  this  calculation,  I  reduced  the  actual 
vis  viva  required  to  produce  the  rapid  vi- 
bratory motion  of  a  single  inch-column  of 
air  for  a  mile  high  to  one  pound  a  secondy 
evidently  much  below  the  actual  force  it 
would  take,  which  reveals  the  tantalizing 
fact,  as  it  must  be  to  Professor  Tyndall, 
that  an  insect  which  could  not  stir  a  half- 
ounce  weight  by  exercising  all  its  strength 
to  the  best  advantage  is  made  by  the  wave- 
theory  to  produce  a  physical  and  mechan- 
ical effect  by  the  movement  of  its  legs 
equal  to  sixteen  tlwusand  million  pounds ^  as 
there  are  that  many  inch-columns  of  air 
to  be  thus  thrown  into  violent  tremor  by 
this  stridulatioh,  as  certain  as  there  is  the 
east  basis  of  truth  in  the  current  theory 
of  sound!  Is  it  possible  that  any  well- 
balanced  intellect  can  really  subscribe  to 
this  inevitable  result  of  the  theory?  I  care 
not  how  much  this  calculation  is  reduced 
in  reason  below  these  figures, — even  if  we 
suppose  it  to  require  but  the  one  thousandth 
part  of  an  ounce  of  mechanical  force  to 
shake  this  inch-column  of  air  for  a  mile 


high,   it  would    still   require   a   physical 
moving  power  to  be  exerted  by  this  locust, 
as  any  one  can  demonstrate  by  a  few  fig- 
ures, of  one  million  pounds!    Is  a  theory 
requiring  such  manifestly  impossible  re- 
sults worthy  of  the  nineteenth  century? 
Is  it  not,  rather,  utterly  inconceivable  that 
any  physicist  in  his  senses  can  believe,  as 
does  Prof essor  Mayer,  that  these  four  cubic 
'miles  of  atmosphere,  with  a  mechanical 
pressure  of  120,000,000  tons,  are  actually 
churned  into  condensations  and  rarefac- 
tions, and .  its  particles  made  to  oscillate 
^Uo  and  fro  with  the  motions  of penduiumf^ 
as  he  expresses  it,  by  an  insect  which  has 
not  strength  enough  to  compress  a  single 
cubic  inch  of  air,  if  acted  on  in  a  tube 
without  friction,  tlie  one  four  hundred  anii 
eightieth  of  an  inch,  estimating  its  shoving 
power  against  the  piston  at  half  an  ouncel 
Is  it  possible  that  any  man  capable  of  rea- 
soning at  all  can  believe  that  by  the  moi 
tions  of  this  insect's  legs — no  larger  than 
small  pins,  and  not  exceeding  in  the  aggre- 
gate a  distance  of  three  inches  in  a  second^ — 
air-waves  constituted   of  "condensations 
and    rarefactions"    are    actually    huricd 
throughout  this  vast   area  at  a  velocity 
four  thousand  times  greater  than  tliat  of  the 
instrument  which  gives  t/tem  their  impetus  t 
It  will  not  do  for  physicists  to  "Pooh! 
Pooh!"  this  calculation,  and  try  to  blot 
out  the  difficulty  or  the  danger  to  their 
theory  by  shutting  their  own  eyes  to  its 
overwhelming  character, — as  the  ostrich 
shuts  out   the  danger  of  the   hunter  by 
thrusting   its   head   into   the  sand, —  and 
say,  as  some  of  them  have  done,  "Oh,  these 
figures  are  all  very  easily  made,  and  look 
very  formidable  on  paper,  but  they  amount 
to  nothing  when  arrayed  against  the  long- 
established  scientific  data  upon  which  the 
current    sound-theory  rests!"     Well,   we 
shall  see,  a  little  further  on,  whether  or 
not  a  theory  can  stand  on  the  strength  of 
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its  venerable  character,  after  being  proved 
in  a  hundred  different  ways  to  contravene 
the  unchangeable  laws  of  mathematics  and 
mechanics,  while  at  the  same  time  contra- 
dicting observation  and  the  reason  of  all 
reflecting  minds.  We- shall  further  see 
whether  a  theory  can  continue  to  prevail 
and  rank  as  scientific,  when  its  ablest  ad- 
vocates can  not  advance  an  argument  in 
its  support  which  will  not,  when  fairly 
analyzed,  overthrow  it,  as  recently  seen 
with  magazine  explosions  and  their  effects 
m  the  breaking  of  windows  at  a  distance. 
';*et  us  now  look  at  some  of  these  self- 
:innihilating  efforts  of  physicists  in  support 
of  the  current  theory  of  sound,  as  exem- 
plified by  the  stridulatlon  of  this  locust. 

Writers  on  sound  seem  to  keep  up  a 
show  of  respect  for  the  physical  laws  of 
mechanics  and  mathematics,  even  when 
their  premises  completely  overthrow  their 
theory.    While  insisting  on  the  hypothesis 
that  sound  in  passing  through  the  air  pro- 
duces actual  '^condensations  and  rarefac- 
tions," which  alternately  generate  heat  and 
cold  enough  to  add  "one  sixth"  to  the 
velocity  of  sound,  they  are  unavoidably  at 
times  driven  into  the  terrible  necessity  of 
the  perpetration  of  figures,  which,  when 
analytically  considered,  absolutely  .anni- 
hilate wave-motion.     In  opposing  the  un- 
dulatory  theory  of 'sound,  therefore,  I  do 
not  need  to  put  forward  a  basis  of  my 
own  as  to  the  physical  force  a  tone  must 
exert  on  the  air  through  which  it  passes, 
and  thus  determine  the  corporeal  strength 
of  a  locust  in  churning  four  cubic  miles 
of  atmosphere  into  "condensations   and 
rarefactions."    I  have  simply  to  take  the 
figures  furnished  ready  to  my  hand  by 
these  authoritative  writers,  and  apply  them 
to  the  observed  sound  of  the  locust,  in 
order  to  exhibit  the  wave-hypothesis  as 
'    one  of  the  most  inexcusable  fallacies  ever 
conceived  by  a  human  intellect. 


For  example.  Professor  Mayer,  the  high- 
est American  authority  on  sound,  has  not 
left  us  to  flounder  in  the  dark  on  this 
question,  but  tells  us  in  explicit  terms  how 
much  "compression"  a  sound-wave  pro- 
duces on  the  air  in  passing  through  it,  so 
that  we  may  have  a  definite  basis  for  cal- 
culating the  mechanical  strength  of  ^J 
locust.     He  says; — 

**  This  compression  gives  for  the  compressed  half 
of  the  wave  an  increase  of  ^g  to  the  ordinary 

density  of  the  atmospJiere" — Article  on  *' Sound ^'* 
American  Encyclopedia, 

He  here  refers  to  the  note  C,  having 
250  vibrations  to  the  second.     He  does 
not  say  whether  a  tone  lower  or  higher 
than  this  would  or  would  not  produce  a 
greater  "compression"  of  the  air;  but  we 
would  naturally  infer  that  the  note  A,  with 
440  waves  a  second,  should  generate  more 
compression  and  a  greater  quantity  of  heat 
than  one  giving  to  the  air-particles  a  less 
number  of  pendulous  movements.     How- 
ever this  may  be,  the  difference  is  not  es- 
sential to  my  argument  should  it  be  a  little 
one  way  or  the  other,  so  we  will  consider 
the   amount   of  "compression"  produced 
by  any  sound  to  be  practically  the  same, 
and    assume    that    the   figures   here   an- 
nounced by  Professor  Mayer  are  properly 
and  accurately  calculated,  with  the  wave- 
theory  as  a  basis,  which  will  enable  us  at 
once  to  determine  the  mechanical  force 
exerted  by  any  sounding  body  in  convert- 
ing four  cubic  miles  of  atmosphere  into 
"condensations  and  rarefactions." 

Now,  as  this  sound,  in  passing  through 
the  air,  actually  produces  such  a  conden- 
sation as  makes  the  "density"  of  the  com- 
pressed half  of  the  wave  "uH"  greater 
than  that  of  the  normal  air  throusfh  which 
no  sound  is  passing,  and  since  one  half  of 
the  four  cubic  miles  of  atmosphere  per- 
meated by  this  stridulation  is  continually 
in   a  state  of  "compression"  while   the 
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sound  lasts,  it  mathematically  follows  that 
each  cubic  inch  of  air  within  this  com- 
pressed portion — or,  in  other  words,  one 
half  of  all  the  cubic  inches  constituting 
this  mass  of  atmosphere — is  absolutely 
increased  in  "density"  "bIv,"  while  the 
other  half  olf  the  atmosphere  constituting 
the  "rarefactions"  is  reduced  in  "density" 
in  like  proportion. 

There  is  no  escape  from  this  astounding 
conclusion,  as  these  are  the  figures  of  the 
foremost  advocate  of  the  wave-theory  of 
sound  in  this  country — not  mine,  while 
they  are  figures  which  the  physicists  of  the 
whole  world  are  forced  to  admit,  since 
without  exception  writers  on  sound  assume 
the  same  "condensations"  of  the  air  by 
the  passage  of  sonorous  waves  which  he 
does,  and  boldly  claim*  that  they  generate 
sufficient  heat  by  compression  to  add  "one 
sixth"  to  the  velocity  of  sound,  while  Pro- 
fessor Mayer  is  but  the  frank,  outspoken 
mathematician,  who  formulates  their  cal- 
culations, and  gives  us  the  result  in  plain 
vulgar  fractions,  thus  showing  us  exactly 
how  much  a  sonorous  wave  must  neces- 
sarily compress  the  air. 

The  culmination,  then,  of  this  destruc- 
tive argument, amounts  to  this:  As  a  cubic 
inch  of  air,  when  compressed  to  double  the 
normal  density  of  the  atmosphere,  requires 
a  squeezing  force  oi  fifteen  pounds  yds  every 
student  of  philosophy  knows,  it  will  of 
course  take  but  the  simplest  mathematical 
talent  to  calculate  the  whole  amount  of 
pressure  exerted  by  the  locust  throughout 
the  four  cubic  miles, — since  it  must  be  the 
^  of  15  pounds  to  each  cubic  inch  in 
the  "compressed  half"  of  this  mass  of  air! 
As  there  are,  in  round  numbers,  but  cor- 
rect figures,  1,000,000,000,000,000  cubic 
inches  within  these  four  cubic  miles,  one 
half  of  which  (500,000,000,000,000)  is  un- 
der pressure,  having  an  increased  density 
equal  to  -^  of  15  pounds  for  each  cubic 


inch,  we  reach  the  definite  and  authorito. 
tive  result  of  10,000,000,000,000  pounds 
physical  pressure,  or  an  actual  mechanical 
energy  exerted  by  this  insect  in  producing, 
its  stridulation  of  Jive  thousand  millian 
tons! 

Will  physicists  "Pooh!  Pooh!"  these 
figures,  as  having  no  weight  against  the 
venerable  wave- theory  of  sound?  If  they 
do,  then  they  scout  their  own  data,  delib- 
erately formulated  and  placed  on  record 
by  one  of  their  ablest  collaborators.  Any 
schoolboy  can  take  the  statement  of  Pro- 
fessor Mayer,  quoted  above,  and  in  fifteen 
minutes  reach  the  same  incontrovertible 
result  here  given. 

It  now  becomes  a  matter  of  curiosity 
and  exciting  interest  to  the  scientific  as 
well  as  to  the  unscientific  world  to  know 
what  physicists  can  say  to  these  mathe- 
matical demonstrations  I  Will  they  say 
anything? — or  will  they  attempt  to  pass 
the  whole  matter  over  in  silence,  on  the 
ground  that  the  writer  of  this  monograph 
happens  to  be  unknown,— r having  not  the 
prestige  of  a  great  scientific  reputation  by 
which  to  herald  his  discoveries  and  an- 
nouncements? We  shall  patiently  wait 
and  see.  One  thing  is  certain,  whatever 
physicists  may  do  or  say:  it  now  stands 
upon  record,  and  will  so  stand  while  books 
are  read,  that  if  the  wave-theory  of  sound 
be  true,  as  presented  in  all  scientific  works 
on  the  subject,  a  mere  insect,  by  the  move- 
ments of  its  delicate  legs,  can  and  does 
absolutely  convert  four  cubic  miles  of  at- 
mosphere into  "condensations  and  rare- 
factions," exerting  a  literal,  physical,  and 
mechanical  energy, as  above  demonstrated, 
of  5,000,000,000  tons!  As  such  a  result  is 
an  infinite  impossibility,  the  wave-theory, 
without  another  argument  agajnst  it,  is 
thus  demonstrated  -to  be  an  inf'nite  ab- 
surdity. 

No  doubt  the  reader  by  this   time  is 


^KAP.  V. 


The  Nahtrc  of  Sound. 


135 


ready  to  ask:  "Though  you  hare  used  the 
stridulation  of  the  locust  to  make  the 
wave-theory  of  sound  appear  almost  in- 
finitely ridiculous,  have  you  not  also  by 
the  same  illustration  succeeded  in  making 
your  own  hypothesis  of  substantial  emis- 
sions equally  absurd?  Is  it  possible,"  he 
might  naturally  continue,  "that  such  a 
diminutive  insect  can  fill  four  square  miles 
with  any  conceivable  substance,  how  much 
soever  attenuated,  keep  up  these  discharges 
for  hours,  and  still  not  appreciably  dimin- 
ish its  weight?" 

I  admit  the  legitimacy  and  fairness  of 
this  inquiry,  provided  the  one  who  makes 
it  is  not  a  believer  in  the  hypothetic  lumi- 
niferous  ether^  believed  in  by  all  advocates 
of  the  wave-theory  of  sound,  which  circu- 
lates freely  in  the  substance  of  the  dia- 
mond, yet  is  a  material  substance  resembling 
a  "jelly"!*  No  scientist  who  holds  to 
the  undulatory  theory  of  light  and  this 
gelatinous  ether  has  any  business  to  put  a 
question  involving  a  doubt  as  to  the. pos- 
sible tenuity  or  penetrability  of  any  sub- 
stantial entity,  even  if  a  quantity  the  size 
of  a  pin's  head  should  be  claimed  as  suffi- 
cient, when  spread  out,  to  cover  the  whole 
earth;  but  the  unscientific  reader  has  a 
legitimate  right  to  ask  this  question,  and 
to  him  I  propose  to  give  a  brief,  and,  I 
trust,  satisfactory  answer. 

^  "  The  luminiferous  //^/r  has  definite  mechanical 
properties.  It  is  almost  infinitely  more  attenuated 
than  any  known  gas^  but  its  properties  are  those  of 
\  solid  rather  than  those  of  a -gas.  It  resembles 
ieUy  rather  than  air." 

"  To  account  for  the  enormous  velocity  of  prop- 
tgation  in  the  case  of  light,  the  substance  which 
tnmsmits  it  is  assumed  to  be  of  both  extreme  elas« 
ticity  and  extreme  tenuity.  This  substance  is  called 
the  luminiferous  ether.  It  fills  all  space;  it  sur- 
rounds the  atoms  of  bodies,  .  .  .  The  molecules  of 
lominous  bodies  are  in  a  state  of  vibration.  The 
vibrations  are  taken  up  by  the  ether^M^  transmitted 
through  it  in  wawi" — Ttndau.  on  Idgkt^  pp. 
S7.  60. 


I  have  in  the  preceding  chapters  had 
occasion  to  refer  frequently  to  the  won- 
derful nature  and  inconceivable  tenuity 
of  odor^  though  perfectly  cognizable  by 
the  olfactory  nerves,  just  as  sound  is  cog- 
nizable by  the  auditory  organs. 

Fortunately  for  my  hypothesis  of  sound 
as  substantial  emissions,  I  am  left  unin- 
volved  in  any  absurdity,  as  I  will  show, 
by  the  universal  admission  of  science  that 
fragrance  is  a  real  corporeal  substance, 
having  definite  material  atoms, — so  I  am 
relieved  of  the  necessity  of  all  argument 
on  that  point. 

Though  odor  is  governed  by  a  different 
law  of  radiation  and  conduction  from 
those  of  sound,  light,  heat,  magnetism, 
electricity,  &c.,  each  having  its  own  pecu- 
liar conditions  of  diffusion  and  conduc- 
tion, yet  it  is  a  probable  fact,  sufficiently 
well  attested  by  approximate  experiments, 
that  a  quantity  of  musk  no  larger  than  a 
locust,  if  properly  distributed  and  with 
suitable  conditions  for  confining  its  emana- 
tions, would  fill  four  cubic  miles  with  its 
material  coj^puscles,  till  a  sensitive  olfac- 
tory at  any  square  inch  of  this  area  would 
detect  its  presence,.yet  if  the  original  mass 
were  to  be  afterward  weighed  with  the 
most  sensitive'  balance  it  would  show  no 
appreciable  reduction  in  weight. 

To  add  to  the  force  of  this  illustration, 
I  will  adduce  a  well-known  fact  which  can 
not  fail  to  show  the  marvelous  tenuity  of 
odor,  defying  absolutely  all  efforts  of  the 
imagination  to  conceive  it  as  composed  of 
separate  substantial  atoms. 

A  hound  of  a  certain  breed,  with  highly 
sensitive  olfactories*  will  follow  the  direc- 
tion of  d^fox  over  hill  and  dale,  through 
forest  and  jungle,  hours  after  it  has  l)assed,. 
and  even  when  it  has  reached  a  score  of 
miles  ahead.  Yet  the  hound  does  not  de- 
pend on  touching  the  tracks  of  the  fox:  i 
with  his  nose^or  even  of  following  its  exact 
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path;  but,  as  observed  by  the  writer  (hav- 
ing seen. a  fox  pass  hours  before,and  noting 
the  exact  path  taken  by  its  feet),  will  fre- 
quently vary  rods  from  the  true  path,  yet, 
keeping  on  in  the  general  direction,  will 
pursue  his  ganae  with  unerring  certainty. 

So  defined  and  substantial  are  the  odor- 
ous particles  emanating  from  the  footfalls 
of  the  fox,  that  a  dog,  on  striking  a  trail 
hours  old,  will  almost  instantly  decide,  by 
the  arrangement  of  the  atoms  in  the  air, 
the  direction  it  has  taken;  but  if  moment- 
arily mistaking  the  back-track,  the  differ- 
ence, probably,  in  the  intensity  of  the  sur- 
charged air  warns  him  of  his  error,  and 
leads  him  to  reverse  his  course. 

Before  stopping  to  quibble  about  the 
impossibility  of  sound  being  substantial 
emanations  from  its  inconceivable  lenuitv, 
let  us  try  to  grasp  the  marvelous  lesson 
taught  by  this  fox  and  hound.  Though 
the  wind  may  blow  across  the  trail,  carry- 
ing off  for  hours  the  odorous  clouds  which 
have  risen  from  the  instantaneous  impress 
of  the  feet  upon  the  earth,  filling  thus, 
perhaps,  vast  areas  along  the  trail  with 
those  magical  atoms  of  perfume,  exceed- 
ing possibly  in  extent  many  times  the  four 
square  miles  of  air  surcharged  by  the  lo- 
cust, yet  sufficient  odor  remains,  extending 
for  rods  on  both  sides  of  th^  trail,  to  enable 
the  hound  to  pursue  his  distant  game  with 
infallible  precision. 

I  now  ask  the  puzzled  reader,  who  fails 
to  see  how  the  locust  can  fill  an  area  two 
miles  square  with  sonorous  substance  and 
not  appreciably  reduce  its  weight,  to  tell 
me  approximately  how  much  reynard  has 
reduced  his  feet  in  size  and  weight  by  the 
clouds  of  odor  diffused  along  his  track  for 
a  hundred  miles?  Though  the  feet  may 
have  deteriorated  by  the  roughness  of  the 
journey  and  their  two  hundred  thousand 
impiacts  upon  the  hard  earth,  yet  I  venture 
the   suggestion   that  Ike   cubic   miles  of 


odorous  substance  which  encompassed  the 
trail  and  guided  the  hound,  did  not  dim- 
inish the  weight  of  either  foot  an  appre- 
ciable fraction  of  a  grain.  Yet  those  miles 
of  odor-surcharged  atmosphere  were  filled 
with  substantial  emissions^  as  all  science 
unites  in  assuring  us,  though  not  so  ten- 
uous, probably,  as  sonorous  substance,  yet 
sufficiently  near  it  to  cause  the  imagina- 
tion to  retire  discomfited  and  confounded. 

The  reader  thus  has  a  rational  answer 
to  his  question  in  this  somewhat  analogous 
substance  of  odor,  showing  that  it  is  not  at 
all  among  the  impossibilities, nor  is  it  even 
improbable,  that  the  locust  should  fill  such 
an  area  with  sonorous  substance,  from  this 
analogue  in  the  fox's  feet, — whilst  not  the 
shadow  of  an  answer  can  be  offered  by  the 
vadvocates  of  the  wave-theory  of  sound  for 
the  reasonableness  of  corporeal  results 
equal  to  the  mechanical  energy  of  a  miU 
lion  locomotives  ascribed  to  the  physical 
strength  of  a  single  insect. 

The  possibility  of  a  locust  filling  four 
i:ubic  miles  with  some  kind  of  tenuous 
substance,  is  not,  therefore,  at  all  incon- 
ceivable, since  we  have  the  positive  dem- 
onstration that  there  is  no  imaginable 
limit  to  the  tenuity  of  substantial  emis- 
sions, as  seen  with  odor.  This  fact  of  un- 
limited tenuity  is  a  very  different  thing, 
however,  from  the  unlimited  strength  of 
an  insect  in  accomplishing  physical  and 
mechanical  results  by  doing  absolute  work 
in  the  agitation  and  displacement  of  a 
corporeal  body  like  atmosphere, — exerting 
an  energy,  as  it  must  do  according  to  the 
wave- theory,  as  just  seen,  of  5,000,000,000 
tons.  While  the  tenuity  of  substantial 
emanations  is  practically  unlimited,  so  far 
as  human  intellect  can  conceive,  physical 
and  mechanical  results,  such  as  compress- 
ing the  air  or  overcoming  the  inertia  of 
bodies,  changing  them  from  a  state  of  rest 
to  a  state  of  motion/  are  definitely  and 
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determinately  limited  and  bounded  by  the 
strength  of  the  being  or  motor  employed! 
As  well  might  we  suppose  it  possible  for  a 
man  to  knock  into  fragments  a  range  of 
mountains  and  scatter  the  particles  over 
miles  of  territory  by  a  single  blow  of  his 
hand  as  to  believe  it  possible  for  an  insect 
to  perform  the  work  ascribed  to  it  by  the 
advocates  of  the  wave-theory. 

It  is  only  our  intense  ignorance  of  the 
inscrutable  tenuity  and   incommensurable 
penetrability  of   the  intangible   substances 
of  Nature  everywhere  around  us,  and  even 
within  us,  which  could  persist  in  causing 
such  inquiries  as  the  one  just  answered. 
When  we  come  to  accept  Nature's  unsolv- 
aWe  mysteries — among  them  her  recondite 
and  intangible  though  substantial  entities, 
such  as  sound,  light,  heat,  &c. — with  less 
of  scientific   egotism   and   more   of   that 
wholesome  faith  in  the  rational  hypothesis 
of  an  intelligent  First  Cause,  the  world 
will  not  be  so  apt  to  continue  for  centuries 
hugging  to  its  embrace,  under  the  name  of 
"science,"  such  a  stupendous  philosophical 
monstrosity,  and,  at  the  same  time,  such  a 
pitiable  fallacy  as  this  Undulatory  Theory 
of  Sound;  but  with  expanded  freedom  of 
thought  to  look  into,  or  at  least  toward, 
the  Unknowable  Essence,  and  to  conceive 
Him  as  manifested  in  His  works, — with 
less  of  veneration  for  scientific  formulas 
and  with  moderated  respect  for  canonized 
authority  in  theoretical  science,  we  might 
reasonably  expect  in  the  near  future  to 
solve  mysteries  as  profound  as  a  planetary 
ellipse,  and  overthrow  scientific   theories 
as  well  established  as  those  of  sound,  light, 
and  heat. 

But  I  have  not  yet  dismissed  my  favorite 
locust.  I  have  other  uses  for  it,  and  pro- 
pose to  make  it  serve  me  in  overthrowing 
the  wave-theory  in  yet  two  or  three  differ- 
ent ways  which  physicists  will  hardly  fail 
to  appreciate. 


As  I  have  just  had  the  pleasure  of  ap- 
plying its  stridulation  to  the  innocently 
appearing  figures  and  data  of  Professor 
Mayer,  and  of  demonstrating  by  them  that 
this  insect  has  a  physical  strength  in  com- 
pressing the  air  equal  to  5,000,000,000  tons 
mechanical  force,  I  nqw  propose  to  apply 
the  same  music  to  the  figures  of  Professor 
Tyndall  on  the  heat  hypothesis  of  Laplace, 
and  will   show  results   in   the   corporeal 
energy  of  this  contemptible  insect  which 
will  throw  Professor  Mayer  and  his  "irH" 
additional  "density"  completely  into  the 
shade.     I  propose  to  use  nothing  in  this 
analysis,  of  Professor  Tyndall's  position 
except  substantial  and  unquestioned  fig- 
ures and  facts,mostly  furnished  by  himself. 
The  reader,  I  trust,  has  not  forgottea 
the  emphatic  citations  from  the  Lectures 
on  Sounds  quoted   a  few  pages  back,  in 
which  this  learned  physicist  explicitly  tells 
us  that  the  "heat**  generated  by  the  prop- 
agation of  a  sonorous  wave  through  the 
air,  adds  about  "one  sixth"  to  the  velocity 
of  such  sound,  and  thus  accounts  for  the 
discrepancy  of  174  feet  a  second  discov- 
ered by  Sir  Isaac  Newton. 

This  heat  solution  of  Laplace,  it  must 
not  be  overlooked,  is  a  vital  feature  of  the 
wave-theory  of  sound;  for,  without  this 
formulated  augmentation  of  temperature 
by  the  passage  of  the  wave  itself  in 
squeezing  the  air  into  a  "condensation," 
the  theory  confessedly  falls  to  the  ground, 
since  the  observed  velocity  of  sound  con- 
tradicts it  by  174  feet  a  second,  as  proved 
by  Newton,  and  whose  calculation  all 
physicists  admit  to  be  correct.  It  there- 
fore becomes  essential  to  the  existence  of 
the  current  hypothesis  of  sound  that  the 
solution  invented  by  Laplace  should  pass 
the  ordeal  of  this  stridulation^  or  otherwise 
the  bottom  falls  out  of  the  theory  which 
it  professes  to  rescue  from  the  fatal  figures 
of  Newton. 
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The  resort  to  heat  by  Laplace,  in  order 
to  add  to  the  elasticity  of  the  air  and  thus 
increase  the  velocity  of  sonorous  propaga- 
tion, grew  out  of  the  observed  fact  that 
the  general  augmentation  of  the  tempera- 
ture of  a  mass  of  atmosphere — as,  for  in- 
stance, by  the  action  of  the  sun — increases 
its  elasticity,  and  thus  adds  to  the  velocity 
of  sound  passing  through  it.  Thus,  sound 
'  is  known  to  travel  about  loo  feet  a  second 
faster  in  the  heat  of  summer  than .  in  the 
severest  cold  of  winter,  owing  solely  to 
the  difference  in  temperature.  I  will  here 
requote  one  of  the  passages  referred  to, 
that  its  teaching  may  be  fresh  before  the 
mind  of  the  reader : — 

"This  change  of  temperature  produced  by  the 
passage  of  the  soutuUivave  itself^  virtually  augments 
the  elasticity  of  the  air,  and  makes  the  velocity  of 
sound  about  one  sixth  greater  than  it  would  be  if 
there  were  no  change  of  temperature  ** — Lectures  on 
Sounds  p.  46. 

It  is  impossible  to  misunderstand  the 
general  bearing  of  this  statement,  namely, 
that  the  effect  of  a  sound  in  passing 
through  the  atmosphere  is  to  squeeze  its 
particles  into  condensations^  and  thus  gen- 
erate heat  enough  to  add  "one  sixth"  to 
the  velocity  of  sound,  and  make  up  this 
deficiency  of  174  feet  a  second.  Hence, 
it  follows,  as  the  sound  of  the  locust  travels 
with  the  same  velocity  as  any  other  sound, 
it  must  also  generate  the  same  quantity  of 
heat  by  the  compression  of  the  air,  or 
otherwise  the  tone  of  this  stridulation 
would  fall  short  of  the  uniform  velocity 
of  sound. 

Now,  on  this  universal  assumption  of 
physicists  and  the  unquestioned  teaching 
of  the  wave-theory,  that  the  passage  of  a 
sound-wave  through  the  air  augments  the 
temperature  of  the  compressed  half  of  such 
yrave  sufficient  to  add  174  feet  a  second 
to  its  velocity,  is  it  possible  to  arrive  at 
the  exact  number  of  degrees  of  heat  thus 


required  to  produce  such  augmentation? 
Is  it,  then,  possible  to  ascertain  the  exact 
amount  of  compression  necessary  to  gen- 
erate this  quantity  of  heat?  And,  finally, 
can  we  not  then  arrive  determinatelv  at 
the  physical  strength  of  the  insect  which 
produces  d.  pressure  sufficient  to  generate 
that  amount  of  heat?  I  assume  that  all 
these  conditions  are  possible,  and  that 
Professor  Tyndall  himself  gives  us  the 
figures,  in  the  most  concise  language,  by 
which  at  least  a  part  of  the  facts  can  be 
determined,  while  he  gives  us  a  sure  clue 
to  the  remainder.     He  says: — 

"At  a  tem]>erature  of  half  a  degree  above  the 
freezing  point  of  water  the  velocity  is  1,089  ^^  * 
second;  at  a  temperature  of  26.6  degrees  it  is  1,140 
feet  a  second,  or  a  difference  of  51  feet  for  26dc» 
grees,  that  is  to  say,  an  augmentation  of  velocity  of 
about  two  feet  for  every  single  degree  centigrade"^ 
Lectures  on  Sounds  p.  25. 

No  one  can  misunderstand  this.  Hence, 
in  order  to  add  "one  sixth,"  or  174  feet  a 
second,  to  the  velocity  of  sound,  the  locust 
must  necessarily  generate  sufficient  heat 
to  raise  the  temperature  of  the  condensed 
/lalf  of  its  sound-waves  87  degrees  cent., 
which  is  half  of  174  feet, or /K'^^/ir^/ velocity 
"  for  every  single  degree  centigrade." 

Here,  then,  we  have  no  difficulty  in 
gradually  approaching  the  solution  of  the 
problem  for  which  we  set  out,  namely,  to 
ascertain  from  Professor  Tyndall  the  phys- 
ical strength  of  this  locust,  according  to 
the  wave-theory,  in  so  compressing  four 
cubic  miles  of  atmosphere,  or  at  least  the 
one  half  of  it,  as  to  raise  its  temperature 
87  degrees,  or  one  degree  centigrade  for 
each  two  feet  of  velocity  thus  added. 

It  only  remains  now  to  ascertain  what 
amount  of  compression  or  mechanical 
squeezing  force  must  be  exerted  upon  these 
four  cubic  miles  of  atmosphere  to  raise 
the  temperature  of  one  half  of  its  mass 
87  degrees,  or  enough  to  add  174  feet  a 
second  to  the  velocity  of  sound;  for,  it 
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/nust  not  be  overlooked  that  one  haif  only 
of  the  air  is  heated  above  the  normal  tem- 
perature by  this  squeezing  process,  while 
the  other  half  is  just  as  much  depressed 
by  the  rarefactions.  Hence,  in  estimating 
the  amount  of  heat  the  sound  of  the  locust 
generates,  we  must  be  careful  to  confine 
our  calculation  to  one  half  of  the  mass  of 
air  permeated  by  the  stridulation,  or  other- 
wise we  might  unintentionally  do  injustice 
to  this  carefully  formulated  and  purely 
scientific  theory! 

But  I  am  obliged  here  to  digress  a  little 
from  the  main  inquiry,  as  to  the  physical 
strength  of  the  locust  according  to  the 
facts  and  figures  of  Professor  Tyndall, 
though  I  will  soon  return  with  an  impor- 
tant collateral  fact  somewhat  elucidated 
by  the  digression. 

I  acknowledge  that  it  will  seem  a  little 
queer  to  the  unscientific  reader  how  the 
velocity  of  sound  can  be  increased  by  the 
heat  of  the  ^^ condensations  "  wYitn  the  "as- 
sociated rarefactions**  are  just  as  much 
colder  as  the  condensed  portion  is  hotter y 
since  the  one  would  seem  naturally  to 
retard  the  sound-pulse  as  much  as  the 
other  could  accelerate  it.  This,  however, 
b  a  small-sized  problem  to  the  wave- 
theory  compared  to  some  of  the  difficul- 
ties it  is  obliged  to  encounter,  as  the  reader 
no  doubt  begins  to  realize.  Professor 
Tyndall  appreciates  this  difficulty,  and 
tries  to  parry  it  in  his  explanation  of  La- 
place's law.  He  admits  if  the  air  were 
permanently  parcelled  ofif  into  strata  alter- 
nately hot  and  cold,  in  the  same  manner  as 
it  is  moulded  and  divided  up  by  a  sound- 
pulse  into  condensations  and  rarefactions, 
that  an  extraneous  sound  passing  through 
these  hot  and  cold  layers  would  receive 
no  augmentation  of  velocity. 

How,  then,  the  common  sense  of  the 
reader  would  naturally  prompt  him  to  ask, 
does  the  law  of  Laplace  make  a  sound 


travel  any  faster  on  account  of  this  heat 
and  this  cold,  the  one  a  stand-off  to  the 
other,  and  both  equally  balanced  in  the 
"condensations  and  rarefactions"?  It  is 
not  at  all  clear  to  the  writer  how  this  can 
take  place,  even  with  Professor  Tyndall's 
explanation  before  him,  even  supposing 
such  condensations,  &c.,  actually  to  exist, 
for  a  very  definite  reason,  which  will  soon 
be  "given;  but  the  explanation  given  by 
the  theory  amounts  to  about  this:  The 
condensed  half  of  the  .wave  being  hotter 
than  the  normal  air  increases  the  elasticity 
and  augments  the  spring-force  of  this  con- 
densed portion  of  the  atmosphere,  which 
gives,  greater  velocity  to  the  air-particles 
in  their  oscillations  to  and  fro ;  while  the 
rarefactiOii,  being  colder,  has  less  elasticity, 
and  thus  withdraws  resistance  or  opposing 
spring-force  to  the  air-particles  as  they  are 
driven  backward  from  the  condensation. 
In  this  way  the  velocity  of  the  particles  is 
increased  both  by  the  heat  and  the  cold. 
The  hypothesis  of  Laplace  is  surely  as  ac- 
commodating as  one  could  ask. 

The  whole  matter,  however,  is  purely 
chimerical  and  absurd,  since  both  Profes- 
sors Tyndall  and  Helmholtz  have  told  us 
that  the  actual  distance  the  air-particles 
travel  in  these  oscillations  to  and  fro  must 
necessarily  be  almost  infinitesimally  small, 
possibly  not  the  hundredth  or  the  .five 
hundredth  part  of  an  inch.  To  make  these 
hypothetic  oscillations  of  the  air-particles 
to  and  fro  amount  to  anything  appreciable 
in  the  generation  of  heat  and  cold,  which 
must  be  the  case  in  adding  174  feet  a  sec- 
ond to  the  velocity  of  sound,  they  must 
necessarily  travel  more  than  an  infinitesi- 
mal distance.  And  here  is  where  the 
theory  contradicts  and  annihilates  itself 
utterly,  by  teaching  in  the  most  explicit 
language  that  the  air-particles  do  travel  a 
long  and  measurable  distance  to  and  fro, 
— that  the  condensations  and  rarefactions 
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are  actually  produced  by  the  travel  of  the 
air-particles — first  forward,  causing  the 
compression^  while  leaving  a  partial  vacu- 
um which  becomes  the  rarefaction,  and 
then  returning,  which  again  produces  a 
condensation  in  the  space  just  occupied 
by  the  rarefaction, — thus  alternately  con- 
verting the  same  air-particles  into  conden- 
sations and  rarefactions  by  traveling  the 
entire  distance  back  and  forth  from  rarefac- 
tion to  condensation^  and  vice  versa.  The 
language  of  Professor  Tyndall  can  leave 
no  doubt  on  this  matter: — 

"As  the  pulse  advances  it  squeeus  thi particles 
of  air  together, " 

"You  ought  to  see  mentally  the  air-particles 
when  urged  outwards  by  the  explosion  of  our  bal- 
loon crowding  closely  together;  but  immediately  be- 
hind this  condensation  [Mark  it,  the  "condensa- 
tion" is  caused  by  the  travel  of  the  air-particles  in 
being  "urged  outwards"  and  *^ crowding  closely  to- 
get  her ^''^1  you  ought  to  see  the  particles  separated 
more  widely  apart.  You  ought,  in  short,  to  be  able 
to  seize  the  conception  that  a  sonorous  wave  con- 
sists of  two  portions,  in  one  of  which  the  air  is  more 
dense  and  in  the  other  of  which  it  is  less  dense  than 
usual." 

"Figure  cleaiiy  to  your  minds  a  harp-string  vi- 
brating to  and  fro;  it  advances,  and  causes  the 
particles  of  air  in  front  of  it  to  crowd  together,  thus 
producing  a  condensation  of  the  air.  It  retreats, 
and  the  air-particles  behind  it  separate  more  widely, 
thus  producing  a  rarefaction  of  the  air,'* — Lectures 
on  Sound,  pp.  5,  28. — Heat  as  a  Mode  of  Motion, 
p.  225. 

Thus,  all  the  way  through  the  writings 
of  this  physicist  the  condensation  of  the  air 
is  caused  by  the  travel  of  the  air-particles, 
while  the  rarefaction  is  produced  by  the 
same  travel  in  leaving  a  partial  vacuum; 
and,  as  the  same  atmospheric  space  which 
is  now  the  condensation  instantly  becomes 
the  rarefaction,  and  vice  versa^  it  follows 
irresistibly  that  there  is  no  way  of  creating 
alternate  rarefactions  and  condensations 
in  the  same  mass  of  air  every  time  a  wave 
passes  except  by  the  same  air-particles  travel- 
ing back  and  forth  the  entire  distance  from 


rarefaction  to  condensation^  and  vice  versa, 
as  the  two  change  places. 

Let  it  thus  be  remembered  that  the  dis- 
tance the  air-particles  travel  in  producing 
these  supposed  condensations  and  rarefac- 
tions can  not  be  infinitesimal,  if  there  is 
any  truth  in  the  theory, because  their /r^w/ 
to  and  fro  creates  these  condensations  and 
rarefactions,  and  hence  they  are  obliged 
to  pass  the  whole  distance  thus  signified, 
which  is  simply  half  a  wave-lengthy  as  is 
perfectly  plain. 

Is  it  not,  then,  clearly  manifest  from  the 
foregoing  quotations  that  there  can  be  no 
condensation  of  the  atmosphere  unless  the 
air-particles  themselves  travel,  and  thus 
crowd  and  squeeze  together  as  far  as  the 
condensation  extends,  in  order  to  produce 
it?  I  have  already  shown,  in  various  ways, 
that  there  is  no  spring-force  in  the  air  by- 
which  a  pulse  can  be  driven  a  single  inch 
beyond  the  actual  travel  of  the  air-particles 
themselves,  owing  to  the  exceedingly  slow 
motion  of  the  fork  or  string  and  to  the 
extreme  mobility  of  the  air,  neither  of 
which  seems  ever  to  have  entered  the 
minds  of  these  savants. 

Now,  what  is  the  distance,  according  to 
the  wave-theory,  which  these  air-particles 
have  to  travel  in  order  to  pass  from  the 
rarefaction  into  the  condensation  ?  I  hare 
said  it  must  be  half  a  wave-length  yOicoMXSt, 
Professor  Tyndall  says: — 

"The  length  of  a  wave  is  measured  from  the 
centre  of  one  condensation  to  the  centre  cf  the  next 
one."    [See  list  of  quotations,  page  79.] 

From  the  middle  of  a  rarefaction,  there- 
fore, to  the  middle  of  a  condensation  is 
half  a  wave-length.  It  is  thus  a  simple 
matter  to  determine  the  actual  distance 
the  air-particles  oscillate  "to  and  fro"  in 
squeezing  the  air  together,  and  thus  form- 
ing these  "condensations  and  rarefac- 
tions." 

The  wave-length  of  a  sound  depends 
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on  its  pitch,  or,  which  is  the  same  thing, 
on  the  number  of  waves  per  second  sent 
oflf  from  the  sounding  body.  If  it  is  a  very 
high  sound,  like  that  of  the  high  D  of  the 
piccolo  flute  (4,752  vibrations  a  second), 
the  length  of  the  wave  is  less  than  three 
inchesy  as  can  be  seen  by  dividing  the 
number  of  vibrations  as  above  into  the 
velocity  of  sound,  or  11 20  feet  a  second; 
whereas,  the  lowest  tone  of  the  organ,  as 
stated  by  Professor  Blacerna  in  his  r.ecent 
work  on  sound,  has  16  vibrations  to  the 
sqcond,  and  a  consequent  wave-length  of 
70  feet !  It  thus  follows  that  in  the  sound 
of  such  an  organ-pipe  the  air-particles  are 
obliged  to  travel  35  feet  and  back  16  times 
each  second,  in  order  to  pass  from  the 
space  occupied  by  the  center  of  the  rare- 
faction to  the  center  of  the  condensation 
and  back.  They  would  thus  move  with  a 
velocity  in  oile  direction  o£  560  feet  a 
second,  or  at  the  rate  of  381  miles  an 
hour,  which  would  produce  a  tornado  of 
more  than  double  the  velocity  necessary 
to  sweep  a  village  into  ruins!  If  there 
was  the  least  truth  in  the  wave-theory,  the 
sound  of  a  church-organ  should  get  up  a 
cyclone  which  would  blow  a  cathedral 
into  atoms! 

I  do  not  propose  to  misrepresent  these 
learned  physicists  in  the  l^ast  in  stating 
the  legitimate  and  preposterous  effects  of 
the  wave-theory.  In  fact,  it  is  difficult 
to  misrepresent  the  theory,  say  what  you 
will  about  it,  for,  in  some  of  its  contradic- 
tory aspects  it  will  be  sure  to  justify  you. 
I  admit  frankly  that  it  would  seem  abso- 
lutely to  defy  belief  that  any  pretended 
scientific  theory  should  teach  in  this  nine- 
teenth century  such  a  transparent  impos- 
sibility as  that  the  stridulation  of  an  insect 
should  shake  four  cubic  miles  of  atmos- 
phere into  condensations  and  rarefactions, 
and  so  compress  one  half  of  it  by  squeez- 
ing its  particles  together  as  to  generate 


this  calculated  heat  of  Laplace  sufficient 
to  add  174  feet  a  second  to  the  velocity 
of  sound;  and  I  would  not  at  all  blame 
the  reader  if  he  should  throw  down  this 
volume,  charging  me  with  the  foulest  mis- 
representation of  these  eminent  scientists, 
unless  I  should  continue  to  demonstrate 
my  assertions  beyond  the  possibility  of 
doubt  by  quotations  from  their  works 
couched  in  such  explicit  and  unmistakable 
language  as  to  render  misconstruction  im- 
possible. 

I  admit  the  justice  and  fairness  of  this 
course  on  the  part  of  the  reader,  and  shall 
therefore  continue  to  fortify  every  position 
I  take,  so  that  in  the  end  the  learned  au- 
thorities from  whom  I  quote  and  whose 
theory  I  am  reviewing  shall  have  no  reason 
to  complain.  Professor  Tyndall  says,  and 
I  wish  the  reader  to  carefully  note  it: — 

**All  that  you  have  heard  regarding  the  trans- 
mission of  a  sonorous  pulse  through  the  air,  is,  I 
trust,  still  fresh  in  your  minds.  As  the  pulse  ad- 
vances it  squeezes  the  particles  of  air  together ^  and 
two  results  follow  from  this  compression  of  the  air. 
Firstly,  its  elasticity  is  augmented  through  the  mere 
augmentation  of  its  density.  Secondly,  its  elasticity 
is  augmented  iy  the  heat  developed  by  compression, 
.  .  .  Over  and  above,  then,  the  elasticity  involved 
in  Newton's  calculation,  we  have  an  additional 
elasticity  ^yMt  to  i^t  changes  of  temperature  produced 
by  the  sound  itself.  When  both  are  taken  into  the 
account,  the  calculated  and  the  observed  velocity 
agree  perfectly." — Lectures  on  Sound,  p.  28. 

This  is  too  plain  to  require  comment 
But  here,  remember,  as  I  have  already  in- 
timated, Professor  Tyndall  does  not  teach 
that  the  average  temperature  of  the  atmos- 
phere is  changed  in  the  least  by  this  com- 
pression or  squeezing  of  the  air-particles 
together.  He  carefully  guards  against 
such  a  result  as  too  superficially  absurd  to 
be  taught  even  by  the  wave-theory.  He 
has  provided  against  this  in  a  score  of 
places  by  reiterating,  as  already  quoted  so 
often,  that  each  condensation  of  a  sound- 
wave is  accompanied  by  a  counterbalance 
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in  the  shape  of  an  "associated  rarefaction,*' 
and  hence  that  in  the  latter  the  tempera- 
ture is  as  much  depressed  as  it  is  raised 
in  the  former,  thus  keeping  the  average 
temperature  the  same.    He  remarks: — 

"The  average  temperature  of  the  air  is  un- 
changed by  the  waves  of  sound.  We  can  not  have 
a  condensed  pulse  without  having  a  rarefied  one 
associated  with  it.  But  in  the  rarefaction  the  tem- 
perature is  as  much  lowered  as-  it  is  raised  in  the 
condensation." — Lectures  on  Sounds  p.  29, 

This  really  seemed  to  be  quite  a  neces- 
sary precaution  on  the  part  of  the  wave- 
theory,  or  otherwise  it  would  be  impossible 
for  a  katydid  to  stridulate  without  making 
the  surrounding  atmosphere  so  nearly  in- 
candescent that  nobody  could  live  in  it ! 
Hence,  the  necessity  of  rarefactions  as 
coid  as  the  condensations  are  hot. 

But  what  does  this  precaution  amount 
to,  after  all?  We  here  have  it  distinctly 
taught  that  every  particle  of  the  air  through 
which  a  sound  passes  is  first  heated  to  this 
very  temperature  requisite  to  add  174  feet 
a  second  to  the  velocity  of  sound  before 
it  can  be  cooled  by  the  associated  or  suc- 
ceeding "rarefaction"!  And  I  have  just 
shown,  from  Professor  Tyndall,  that,  in 
heating  a  given  mass  of  the  atmosphere 
ordinarily,  as  by  the  effects  of  the  sun,  the 
same  as  if  the  whole  mass  were  a  conden- 
sation, it  must  actually  be  raised  87  degrees 
centigrade  (156.6  degrees  Fahrenheit)  to 
add  the  174  feet  a  second,  or  at  the  rate  of 
one  degree  to  each  two  feet  of  additional 
velocity !  Thus,  one  half  of  the  entire  at- 
mosphere throughout  the  four  cubic  miles 
is  heated  all  the  time  and  the  other  half 
cooled  all  the  time  while  the  locust  is 
stridulating,  though  there  is  a  transition 
and  a  transference  of  the  heat  from  one 
to  the  other  half  constantly  taking  place, 
according  to  the  wave-theory.  Yet  this 
assuredly  can  not  make  the  amount  of 
beat  and  compression'  less  than  one  half 


what  it  would  be  if  both  halves  of  the  at- 
mosphere  were  heated  at  once. 

But  here  I  meet  with  a  difficulty  in  my 
calculation,  and  the  only  one  I  have  yet 
encountered.  Professor  Tyndall  does  not  j 
tell  us  what  amount  of  '*pressure*'  to  the  I 
square  inch  is  necessary  to  generate  a  \ 
definite  amount  of  heat,  or  to  raise  the 
mercury  in  a  centigrade  thermometer,  say, 
one  degree.  This  was  a  great  neglect,  and 
an  almost  unpardonable  oversight,  under 
the  circumstances.  He  explicitly  tells  us 
how  many  degrees  of  heat  it  takes  to  add 
a  given  number  of  feet  per  second  to  the 
velocity  of  sound  when  the  whole  atmos- 
phere is  heated,  as  I  have  already  quoted, 
namely,  87  degrees  centigrade  for  174  feet, 
or  one  degree  for  each  two  feet  of  velocity. 
He  is  also  very  careful  to  tell  us  that  the  • 
"condensation"  of  a  sound-wave  really 
does  generate  the  requisite  heat,  by  squees- 
tng  the  air-particles  toget/ter,  to  add  these 
174  feet  a  second.  '  But  he  there  stops, 
leaving  us  entirely  in  the  dark  as  to  how 
much  this  pressure  actually  amounts  to  in 
pounds  and  ounces !  Had  he  told  us  this, 
we  should  be  able  to  know  all  about  the 
strength  of  the  locust  in  one  minute. 

During  his  lectures  on  If  cat  as  a  Mode 
of  Motion  (page  82,  first  edition),  he  shows 
how  much  weight  an  inch-column  of  air 
will  support  while  being  heated  up  to  any 
number  of  degrees,  and  thus  kept  at  con- 
stant volume,  without  any  change  in  its 
density.  But  this  is  a  very  different  thing 
from  the  generation  of  heat  by  squeezing 
the  air-particles  together  and  thus  aug- 
menting its  density  as- well  as  its  elasticity^ 
the  same  as  spund-waves  are  claimed  to 
operate. 

He  even  goes  so  far  as  to  show  his  au- 
dience how  to  generate  this  heat  by  the 
compression  cf  the  air  in  a  glass  tube,  and 
actually  does  generate  heat  enough  to 
ignite  a  piece  of  amadou  by  a  quick  and 
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powerful  motion  of  the  piston !  Still,  he 
remains  stoically  taciturn  upon  this  para- 
mount question  as  to  the  amount  of  pres- 
sure to  the  square  inch,  in  avoirdupois, 
which  would  be  required  to  raise  the  mer- 
cury, for  example,  a  single  degree. 

This  is  the  very  thing,  above  all  others, 
he  should  have  attended  to  in  his  lecture, 
and  thus  have  enabled  his  hearers  and 
afterward  his  readers  to  form  some  sort 
of  an  estimate  of  the  mechanical  force 
exerted  to  send  off  a  given  system  of 
sound-waves^  thus  to  produce  their  con- 
densations, and  thus  to  generate  the  re- 
quired heat  for  the  1 74  feet  a  second  ad- 
ditional velocity,  according  to  the  formula 
of  Laplace. 

Professor  Mayer  was  not  afraid!  He 
plackily  came  right  out  and  told  us  in  the 
plainest  vulgar  fractions  that  a  given  sound 
in  passing  through  the  atmosphere  and 
producing  its  condensations  actually  in- 
creased the  "density"  of  the  "compressed 
half*  of  the  wave  "uH"  over  the  normal 
density  of  the  air,  which  left  it  a  simple 
mathematical  problem  to  calculate  the 
physical  strength  of  the  locust  in  thus  in- 
creasing the  "density"  of  the  one  half  of 
four  cubic  miles,  which  we  have  readily 
found  to  be  5,000,000,000  tons!  But  it 
really  looks  as  if  Professor  Tyndall  was 
afraid.  If  he  had  known  how  much  mental 
anxiety  he  would  have  saved  the  writer  by 
giving  this  small  piece  of  information,  he 
would  surely  not  have  been  so  selfishly 
inconsiderate  as  to  withhold  it. 

Seriously,  why  was  it  that  Professbr 
Tyndall  so  signally  neglected  to  give  this 
important  basis  of  calculation  while  dis- 
cussing the  very  question  where  it  would 
so  appropriately  have  come  in?  Either 
he  did  not  know  himself  how  much  pres- 
sure to  the  square  inch  of  air  was  neces- 
sary to  generate  one  degree  of  heat,  or 
else  he  knew  and  did  not  care  to  tell  his 


audience  and  readers.'  To  suppose  that 
he  knew,  but  intentionally  suppressed  this 
important  piece  of  information,  at'  this 
critical  juncture  of  his  course  of  lectures, 
when  he  could  so  easily  have  imparted 
the  valuable  intelligence  in  the  compass 
of  a  single  short  sentence,  would  be  ex- 
tremely ungenerous.  I  shall  therefore  as- 
sume that  he  did  not  knaiVy  and  had  not 
even  an  approximate  idea  as  to  X\\ep^^cal 
pressure  it  takes  in  pounds  and  ounces  to 
raise  an  inch-column  of  air  one  degree 
centigrade,  even  when  the  air  is  confined 
within  a  tube  so  that  it  can  not  exercise 
its  mobility  and  get  out  of  the  way,  to  say 
nothing  of  t/ie  inconceivable  difficulty  of  pro- 
ducing such  compression  in  the  free  air! 
I  adopt  this  charitable  view,  on  the  sup- 
position that  had  he  been  aware  of  this 
mathematical  fact  he  might  have  spoiled 
a  splendid  lecture  by  suddenly  discovering, 
on  imparting  the  information  to  his  au- 
dience, the  utter  baselessness  and  absurdity 
of  the  whole  wave-theory,  and  unceremo- 
niously have  left  the  platform  in  mortifi- 
cation and  disgust.  I  am  sorry,  in  one 
sense,  that  the  thing  did  not  occur;  for, 
had  the  idea  flashed  across  his  mind  at 
that  stage  of  the  investigation,  being  but 
the  first  lecture  of  his  course,  and  had  the 
actual  physical  truth  of  the  matter  im- 
pressed itself  upon  him,  as  it  will  soon  be 
impressed  on  the  reader,  I  have  faith 
enough  in  the  intrinsic  candor  of  the  man 
to  believe  he  would  have  at  once  aban- 
doned the  wave-theory  as  a  monstrous 
scientific  fallacy;  and,  in  all  probability, 
the  writer  of  this  review  would  have  been 
spared  the  unpleasant  task  of  holding  up 
to  the  light  the  escapades  and  fiascos  of 
his  fellow-workers  in  science,  by  having 
his  labors  anticipated  in  a  much  more 
elegant  and  accomplished  manner. 

I  may  add  here,  in  extenuation  of  the 
manifest  lack  of  knowledge  on  the  part  of 
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this  eminent  lecturer,  that  I  have  sought 
in  vain  among  my  scientific  friends  for  the 
same  information  as  to  the  amount  of 
pressure  to  the  square  inch  of  atmosphere 
which  would  be  necessary  to  raise  the 
temperature  one  degree,  while  I  was  equal- 
ly unsuccessful  in  consulting  authorities, 
after  examining  all  the  works  on  pneu- 
matics within  my  reach.  I  was  at  last 
compelled,  as  a  dernier  ressort^  to  construct 
an  instrument  especially  adapted  to  the 
purpose  of  testing  this  important  scientific 
question, —  important  both  to  me  in  the 
present  discussion,  and  to  the  future  status 
of  the  wave-theory,  as  well  as  to  the  cause 
of  science  generally.  I  will  briefly  describe 
the  instrument,  which  is  exceedingly  sim- 
ple, and  then  give  the  result  of  the  experi- 
ment. 

It  consists  of  a  glass  tube  of  any  conve- 
nient length,  so  it  is  long  enough  to  admit 
a  small  thermometer  at  the  bottom,  and 
of  a  diameter  equal  to  one  square-inch 
cross-section,  into  which  a  piston  is  accu- 
rately fitted  so  as  to  work  air-tight,  by 
means  of  which  the  atmosphere  may  be 
compressed  to  any  required  extent.  In 
making  the  test  I  had  only  to  drop  the 
thermometer  into  the*  tube,  which,  being 
wholly  inclosed  within  the  compressed  air 
would  sensitively  respond  to  the  gener- 
ated heat  for  any  given  movement  of  the 
piston. 

The  result  was  that  on  suddenly  pushing 
down  the  piston  a  distance  equal  to  one 
half  the  depth  of  the  tube  (thus  giving  the 
other  half  of  the  column  two  atmospheres, 
or  a  pressure  around  the  thermometer  of 
about  15  pounds  to  the  square  inch),  the 
mercury  indicated  an  elevation  of  about 
two  and  a  half  degrees  centigrade ;  but  as 
the  radiation  of  the  heat  through  the  sur- 
rounding tube  would  be  probably  equal 
to  its  action  on  the  glass  of  the  thermom- 
eter, I  called  the  heat  actually  generated 


five  degrees  by  a  pressure  of  15  pounds 
to  the  square  inch,  in  order  to  do  ample 
justice  to  the  wave-theory. 

We  thus  experimentally  and  mathemat- 
ically supply  the  deficiency  caused  by  the 
inexcusable  neglect  of  Professor  Tyndall, 
and  arrive,  at  least,  at  the  approximate 
pressure  in  pounds  necessary  to  raise  the 
temperature  of  the  condensed  half  of  a 
supposed  air-wave  87  degrees  centigrade, 
which  we  are  assured  by  Professor  Tyndall 
is  the  augmentation  required  to  add  174 
feet  a  second  to  the  velocity  of  sound. 
Of  course,  this  is  on  the  basis  that  each 
supposed  air- wave  is  inclosed  within  a 
tube  and  acted  on  by  a  piston. 

The  question  may  be  simply  stated  as 
follows:  If  a  cubic  inch  of  air  requires 
15  pounds  pressure  (reducing  it  to  cue 
half  its  bulk)  to  raise  its  temperature  5  de- 
grees, how  much  pressure  will  it  require 
to  raise  the  temperature  of  the  same  cubic 
inch  of  air  87  degrees?  The  result  can  be 
obtained  thus :  87  -r  S  =  17  (rejecting  frac- 
tions) X 15  =  255  pounds.  Thus,  if  there 
is  any  truth  in  the  wave-theory,  we  have 
in  plain  figures  arrived  at  the  astounding 
fact  that  a  sound  of  any  kind  in  passing 
through  the  air  must  produce  an  atmos- 
pheric pressure  in  the  condensed  portion 
of  its  waves  of  255  pounds  to  each  cubic 
inch  in  order  to  raise  its  temperature  87 
degrees  centigrade,  which,  as  we  learn,  is 
necessary  to  add  174  feet  a  second  to  the 
velocity  of  sound,  and  thus  save  the  wave- 
hypothesis  from  utter  destruction  at  the 
hands  of  Sir  Isaac  Newton ! 

In  this  simple  experiment  we  have  com- 
pletely remedied  the  defect  of  Professor 
Tyndairs  lecture  by  getting  at  the  approx 
imate  if  not  actual  pressure  produced  on 
the  condensed  half  of  the  sound-wave  in 
order  to  generate  this  required  heat  of 
Laplace,  the  very  point  above  all  others 
he  should    have   been    particular  about 
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explaining,  so  that  the  unscientific  reader 
might  be  able  to  ascertain  exactly  how 
many  tons  pressure  upon  the  atmosphei'e 
of  his  sleeping  apartment  a  mosquito^  for 
(example,  exerts  by  serenading  him  with 
its  hateful  music!  The  Professor  ought 
to  thank  the  writer  for  correcting  this  im- 
portant defect  in  his  book,  and  for  thus 
having  furnished  him  the  proper  scientific 
data  for  his  next  course  of  lectures  on 
sound.'  For,  as  all  sounds  travel  174  feet 
a  second  faster  than  they  would  if  there 
were  no  heat  generated  by  the  condensa- 
turns,  or  if  there  were  no  squeezing  of  the 
air-particles  together  by  the  passage  of  the 
sound-wave,  it  follows  that  the  mosquito's 
sound  is  likewise  augmented  in  velocity 
in  the  same  way  and  to  the  same  degree; 
and,  as  we  have  just  found  that  it  takes 
255  pounds  pressure  on  a  cubic  inch  of 
air  to  raise  its  temperature  87  degrees  (the 
required  heat  for  174  feet  additional  ve- 
locity), any  reader  can  easily  make  the 
necessary  calculation  as  to  the  absolute 
mechanical  pressure  which  a  mosquito 
must  produce  throughout  a  room  of  given 
dimensions  in  order  to  generate  sufficient 
heat  to  thus  add  "one  sixth"  to  the  ve- 
locity of  its  sound. 

Let  us  see.  As  our  experiment  demon- 
strates 255  pounds  pressure  to  the  cubic 
inch  as  the  mechanical  force  necessary  to 
generate  the  required  87  degrees  of  heat, 
it  follows,  as  a  mosquito  can  be  heard  in 
a  still  night  throughout  a  room  ten  feet 
square,  it  must  therefore  exert  this  amount 
of  pressure  on  one  half  oi  all  the  cubic 
inches  of  air  in  the  room,  since  one  half 
is  compressed  while  the  other  half  is  rare- 
fied. The  room  contains  1,728,000  cubic 
inches,  the  compressed  half  of  which 
(864,000)  multipled  by  255  pounds  pres- 
sure makes  the  mechanical  energy  of  this 
insect  220,000,000  pounds,  or  a  physical 
force  exerted  on  the  atmosphere  of  the 


room  by  the  motion  of  its  wings  of  one 
hundred  and  ten  thousand  tons!  No  advo- 
cate of  the  wave-theory  can  successfully 
contradict  this  result. 

The  reader  need  not  take  these  figures 
on  my  authority,  but  can  make  the  calcu- 
lation for  himself,  taking  only  the  undis- 
puted data  furnished  by  the  authoritative 
physicists  from  whom  I  have  quoted,  in 
connection  with  the  amount  of  pressure 
necessary  to  raise  the  temperature  of  air 
87  degrees,  as  determined  by  scientific  ex- 
periment. He  will  thus  form  an  accurate 
and  comprehensive  idea  of  the  physical 
strength  of  this  dipterous  proboscidian,  ac- 
cording to  this  highly  philosophical  theory 
which  has  stood  "unshaken"  for  hundreds 
if  not  thousands  of  years  I 

Applying  the  same  data  to  the  sound 
of  the  locust,  which  permeates  four  cubic 
miles  of  air  instead  of  that  contained  in 
an  ordinary  bedroom,  the  reader  at  once 
sees  the  almost  infinitely  ridiculous  and 
tantalizing  character  of  the  result.  Yet, 
as  preposterous  as  it  is,  it  is  no  more  so- 
than  the  wave-theory,  which  furnishes  the 
undeniable  basis  for  the  calculation.  Pro- 
fessor Mayer's  estimate,  based  on  the  im- 
portant discovery  which  he  announces,, 
namely,  that  sound  compresses  one  half 
of  the  wave  enough  to  add  "fH"  to  the 
normal  "density"  of  the  atmosphere,  onljr 
puts  the  physical  strength  of  this  insect 
at  the  modest  amount  oifve  thousand  mil- 
lion tons;  whereas  the  calculation  of  Pro- 
fessor Tyndall,  based  on  the  estimated 
heat  which  this  pressure  must  necessarily 
generate  to  meet  the  requirements  of  La- 
place, throws  these  figures  utterly  into  the 
shade,  making  the  physical  energy  of  the 
locust  equal  to  132,566,207,938,560,00a 
pounds,  or,  in  round  numbers,  66,000,000,- 
000,000  tons,  being  exactly  thirteen  thou* 
sandtivo  hundred  and  fifty-six  times  greater 
in  mechanical  e£fect  than  the  estimate  of 
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his  American  collaborator!  These  learned 
physicists  can  settle  the  matter  between 
them. 

But  here  I  imagine  the  reader  saying: 
"Although  you  have  shown  from  the  high- 
est authorities  that  the  compressed  half  of 
the  atmosphere  through  which  a  sound 
passes  is  really  raised  in  temptrcUurc^  ac- 
cording to  the  wave-hypothesis,  ^  the 
squeezing  of  the  air-particles  together;  and 
although  you  have  proved  beyond  ques- 
tion that  this  theory  teaches  as  one  of  its 
fundamental  principles  that  the  heat  thus 
generated  is  necessary  to  make  up  the  dis- 
crepancy of  174  feet  a  second  in  the  calcu- 
lated velocity  of  sound,  as  discovered  by 
Sir  Isaac  Newton;  and  notwithstanding 
you  have  shown  from  Professor  Tyndall 
that  wliere  the  atmosphere  is  warmed  in 
a  mass,  as  by  the  action  of  the  sun,  it  re- 
quires one  degree  centigrade  for  every 
two  feet  velocity  added,  or  87  degrees  for 
this  deficit  of  174  feet; — still,  are  you  not 
mistaken  about  applying  the  same  ratio  of 
augmented  heat  to  the  compressed  half  of 
the  sound-wave?  Is  it  not  possible  that  a 
much  less  elevation  of  temperature  than 
87  degrees  would  suffice  for  heating  these 
condensations,  and  making  good  this  de- 
ficiency, according  to  the  formula  of  La- 
place and  the  solution  of  the  problem  as 
expounded  by  Professor  Tyndall?'* 

I  am  willing,  for  the  sake  of  the  argu- 
ment, to  concede  the  possible  correctness 
of  this  objection,  and  to  agree  that  Pro- 
fessor Tyndall  does  not  say  that  the  same 
degree  of  augmentation  is  requisite  in 
both  cases.  Yet  reason  certainly  tells  us 
that  if  there  is  any  difference  at  all,  the 
compressed  half  of  the  sound-wave  should 
require  the  greater  augmentation  of  heat 
to  affect  this  174  feet  velocity,  since  it  is 
always  found  in  close  juxtaposition  with 
a  chilled  "rarefaction,"  which  Professor 
Tyndall  assures  us  is  just  as  much  colder 


than  the  normal  atmosphere  as  the  *' con- 
densation" is  hotter! 

The  bare  fact  that  this  learned  scientist, 
in  all  this  discussion  of  Laplace's  solution, 
occupying  some  eight  or  ten  pages  of  his 
book,  does  not  say  a  single  word  as  to  how 
many  degrees  of  heat  these  condensations 
generate  which  adds  174  feet  a  second  to 
the  velocity  of  sound,  in  connection  with 
the  important  consideration  that  he  dis- 
tinctly teaches  in  other  places  that  the  air, 
if  heated  by  the  sun,  would  require  87  de- 
grees centigrade  to  make  up  this  deficit 
of  174  feet  a  second,  is  a  sufficient  proof 
to  every  fair-minded  man  that  he  intended 
the  reader  to  understand — if  he  knew  him- 
self, and   if  he  intended  to  convey  any 
tiefinite   idea  on   the  subject — that   the 
amounts  of  heat  requisite  for  a  given  aug- 
mentation of  velocity  would  be  the  same 
in  both  cases,  or  otherwise  he  would  have 
pointed  out  the  difference  between  them. 
Will  not  the  intelligent  judgment  of  every 
unbiassed  physicist  acquiesce  in  this  as 
the  only  logical  conclusion  ?    On  the  sup- 
position that  Professor  Tyndall  really  pos- 
sessed   the   knowledge,   the  fact  of  his 
silence  on  this  vital  question  as  to  the 
exact  amount  of  heat  generated  in  the 
compressed  half  of  a  sound-wave  can  be 
only  accounted  for  on  the  ground  that  he 
wished   and  expected   us  to  understand 
that  the  "condensation"  required  the  same 
augmentation  of  heat  by  pressure  to  add 
174  feet  a  second  that  the  entire  atmos- 
phere would  require  if  heated  by  the  sun, 
as  he  had  so  fully  explained  in  other 
places. 

But  I  am  willing  to  be  accommodating 
to  any  reasonable  extent,  since  I  feel  en- 
tirely able  to  make  any  concessions  which 
a  candid  physicist  would  be  willing  to  ast 
and  still  annihilate  this  preposterous  for- 
mula of  Laplace,  so  conspicuously  put  for- 
ward and  advocated  by  Professor  Tpdall 
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as  lying  at  the  foundation  of  the  wave- 
theory,  since  without  these  "condensations 
and  tlieir  associated  rarefactions,"  with 
their  resultant  heat  and  cold,  he  frequently 
gives  us  to  understand  that  sound-waves 
could  not  exist 

I  am  therefore  ready  to  suppose  that 
instead  of  the  compressed  portion  of  the 
sound-wave  being  raised  in  temperature 
87  degrees  with  a  squeezing  force  of  255 
pounds  to  the  cubic  inch  in  order  to  add 
this  required  174  feet  velocity,  it  is  only 
necessary  that  it  should  be  raised  one  de- 
gree! I  wonder  if  Professor  Tyndall  and 
my  doubting  reader  would  be  satisfied  with 
this  reduction  ?  If  not,  no  philosopher 
shall  excel  me  in  scientific  liberality,  and 
I  will  therefore  concede,  to  oblige  this  hy- 
pothesis, that  the  augmentation  of  heat  in 
the  compressed  half  of  the  wave,  which 
adds  "one  sixth"  to  the  velocity  of  sound, 
instead  of  being  87  degrees,  as  it  ought  to 
be,  is  but  the  one  millionth  part  of  one  de- 
gree! Will  this  be  sufficient?  If  Professor 
T)mdall  were  present  and  should  require 
it,  I  would  gladly  reduce  it  still  further, 
for  I  am  certain  that  any  possible  reduc- 
tion he  would  be  willing  to  ask,  as  a  physi- 
cist, would  still  make  the  solution  alto- 
gether too  hot  for  the  wave-theory ! 

On  this  new  basis,  then,  that  the  one 
millionth  part  of  one  degree  is  all  the  heat 
there  is  contemplated  in  this  famed  solu- 
tion of  Laplace,  and  all  the  heat  there  is 
generated  in  these  boasted  "condensa- 
tions" of  the  wave-theory  of  sound,  and 
that  this  almost  inconceivably  minute  aug- 
mentation was  all  Professor  Tyndall  had 
in  his  mind  as  being  sufficient  to  add  "one 
sixth,"  or  174  feet  a  second,  to  the  velocity 
of  sound  (which  is  entirely  insupposable 
on  its  very  face),  and  we  still  find,  by  in- 
controvertible figures,  that  the  locust  ex- 
erts on  the  atmosphere  permeated  by  its 
sound  a  mechanical  pressure  of  seven  hun- 


dred and  fifty-eight  thousand  tons,  or  a  phys- 
ical force  equal  to  that  of  all  the  locomo^ 
tives  in  the  United  States!  Are  physicists 
ready  to  accept  this  absolute  showing  of 
the  wave-theory  after  thus  modifying  the 
true  calculation  which  the  hypothesis  \\2lx- 
TSLTitSfhy  eighty-sejfen  million  subdivisions? 

All  these  calculations,  as  before  inti- 
mated, are  based  on  the  mechanical  ex- 
periment of  generating  heat  by  compress- 
ing the  air  in  a  tube  when  so  confined  that 
its  mobility  can  not  come  into  play.  If  I 
should  assert  that  the  same  movement  of 
the  piston  which  generates  five  degrees  of 
heat  in  the  atmosphere  of  the  tube,  would 
not,  if  made  in  the  open  air,  produce  the 
thousandth  part  of  one  degree  in  aug* 
mentation,  or  one  5,000th  part  as  much, 
owing  to  the  mobility  of  the  atmosphere 
and  its  freedom  to  get  out  of  the  way  and 
thus  escape  compression,  I  would  only 
assert  what  the  intuition  of  every  physicist 
would  indorse  as  undeniably  true.  If  this 
is  a  correct  representation  of  the  matter, 
then  it  follows  that  the  foregoing  calcula- 
tions present  less  than  the  one  five  thou- 
sandth part  of  the  actual  absurdity  of  the 
wave-theory! 

These  are  not  misrepresentations,  nor 
are  they  even  exaggerations  of  this  unfor- 
tunate hypothesis.  Taking  any  of  the  as- 
sumed facts  put  forward  and  relied  on  by 
physicists  as  fundamental  to  this  theor}', 
and  it  is  almost  impossible,  using  them  as 
a  basis  of  calculation,  to  draw  any  deduc- 
tions or  employ  any  figures  which  will  ex- 
aggerate the  incongruity  of  the  hypothesis. 
It  is  therefore  extremely  difficult  to  do  the 
theory  injustice,  say  what  you  will  about 
it,  for,  when  looked  at  in  the  light  of  rea- 
son and  with  the  slightest  respect  for  the 
laws  of  mechanics  or  the  relation  sub- 
sisting between  mathematics  and  philos- 
ophy, the  supposition  that  an  insignificant 
insect,  by  moving  its  legs  in  the  free  air^ 
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can  actually  produce  such  an  atmospheric 
compression  as  to  generate  any  appreciable 
heat  at  all,  even  an  inch  around  it,  to  say 
nothing  of  so  augmenting  the  temperature 
throughout  four  cubic  miles  as  to  add  174 
feet  a  second  to  the  velocity  of  sound,  be- 
comes too  infinitely  ridiculous  and  insane 
a  supposition  to  admit  of  being  discussed 
with  any  degree  of  patience.    Yet,  under 
the  circumstances,  I  have  tried  to  keep 
cool  even  while  battling  with  such  a  scien- 
tific monstrosity,  since  the  theory  has  to 
be  discussed  and  its  foundationless  char- 
acter pointed  out,  owing  to  the  fact  that  it 
is  advocated  as  science  by  every  physicist 
who  has  written  on  the  subject,  taught  as 
science  in  our  schools  and  colleges,  and 
is  honestly  believed  in  as  science  by  the 
ablest  and  most  scrutinizing  intellects  of 
the  world.    Still,  with  all  my  efforts  to  the 
contrary,  when  seriously  controverting  such 
Mother-Goose  nonsense  under  the  disguise 
of  natural  philosophy,  I  can  not  help  feel- 
ing at  times  an  indefinable  sensation  of 
disgust  mingled  with  astonishment.  I  shall 
nevertheless  continue  on  in  the  work  of 
fighting  as  one  that  beateth  the  air,  per- 
haps as  much  to  the  disgust  of  modem 
physicists  as  to  myself.     For  the  reader 
must  be  aware,  unless  I  have  been  guilty 
of  the  most  deliberate  and  barefaced  falsi- 
fication of  the  eminent  authorities  from 
whom  I  have  quoted  (a  question  admitting 
of  easy  verification  or  disproof),  that  there 
is  no  possible  way  for  them  to  escape  the 
merited  condemnation  and  even  ridicule 
)t  future  scientists  except  by  publicly  ac- 
knowledging   themselves    mistaken,   and 
thus   summarily   renouncing  one   of   the 
most  transparent  fallacies  ever  taught  as 
science. 

Conclusive,  however,  as  have  been  the 
foregoing  arguments,  they  will  be  more 
than  paralleled  in  effectiveness  by  those 
soon  to  follow, — showing  that  in  number- 


less ways,  and  viewed  from  every  con- 
ceivable standpoint,  the  same  uniform  im* 
possibilities  come  to  the  surface.  It  is  not 
possible,  in  fact,  to  look  at  this  funda- 
mental idea  of  the  wave-theory,  namely, 
that  a  sound-pulse  is  constituted  of  an  at- 
mospheric "condensation  and  rarefaction," 
— an  assumption,  by  the  way,  on  which 
the  entire  hypothesis  hinges, —  without 
seeing  "absurdity"  written  all  over  it 

As  one  illustration  of  what  I  have  just 
said,  I  would  name  the  fact  that  Professor 
Tyndall  distinctly  though  unwittingly 
teaches,  as  the  necessary  result  of  such  a 
"condensation  and  rarefaction,"  that  two 
unison  sounds  must  travel  together  with  con- 
siderMy  greater  velocity  than  either  one  oj 
them  would  travel  alone!  He  teaches  this, 
as  I  will  now  demonstrate,  because  the 
very  idea  of  a  sound-wave,  constituted  of 
a  condensation  and  rarefcutio'n  of  the  air, 
involves  it ;  and  as  both  Professors  Tyndall 
and  Helmholtz  tell  us  that  the  only  sound- 
wave possible  to  exist  consists  in  this  con- 
densation and  rarefaction  of  the  atmos- 
phere, as  already  quoted  (see  page  125), 
it  follows  that  the  above  palpable  contra- 
diction of  the  observed  velocity  of  sound 
turns  out  to  be  a  feature  essential  to  the 
existence  of  the  wave-theory.  Let  us  now 
examine  the  evidence  on  which  my  position 
is  based. 

In  the  first  place,  Professor  Tyndall  tells 
us  that  two  unison  sounds  traveling  to- 
gether, with  their  waves  coinciding^  must 
positively  quadruple  their  loudness  by  quad- 
rupling i\it\x condensations  and  rarefcutions ; 
and  by  thus  making  these  characteristics 
fourfoldy  they  quadruple  the  amount  of 
heat  generated  in  the  compressed  portion 
of  the  wave  as  well  as  quadruple  the 
amount  of  cold  developed  in  the  rarefied 
portion.  And  as  I  have  already  shown, 
from  both  Professor  Tyndall  and  Laplace, 
that  an  ordinary  sound  generates,  by  con« 
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densing  the  air,  heat  enough  to  add  174 
feet  a  second  to  its  velocity,  then,  evident- 
ly, if  two  sounds  together  produce /c?«r 
times  the  loudness  znA/our  times  the  con- 
densation or  compression  of  the  air,  it  must 
generate  four  times  the  amount  of  heat  and 
cold,  and  consequently  must  diAdfour  times 
this  augmentation  of  velocity,  or,  in  other 
words,  must  add  four  times  174  feet  per 
second!  Is  not  this  unavoidable? — that 
is,  if  Professor  Tyndall  teaches,  as  I  have 
asserted,  that  two  unison  sounds  produce 
four  times  the  condensation  of  the  air  that 
one  does? 

I  now  invite  the  reader  to  the  proof, 
which  is  too  plain  to  be  misunderstood: — 

'*  It  is  easy  to  see  that  the  forks  may  so  vibrate 
that  the  cottdenmtions  of  the  one  shall  coincide  with 
the  condensations  of  the  other,  and  the  rare/acHons 
of  the  one  with  the  rarefactions  of  the  other.  If 
this  is  the  case,  the  two  forks  will  assist  each  other. 
The  condensations  will  in  fact  become  more  con" 
densed  and  the  rarefactions  more  rarefied^  and  as  it 
is  upon  the  difference  of  density  between  the  con- 
densation  and  rarefaction  that  loudness  depends^  the 
two  forks,  thus  supporting  each  other,  will  produce 
a  sound  of  greater  intensity  than  that  of  either  of 
them  vibrating  alone." — Lectures  on  Sounds  p.  258. 

This,  as  far  as  it  goes,  is  exceedingly 
concise  and  to  the  point.  What  it  lacks 
in  positive  proof  will  soon  be  supplied. 
Mark,  however,  the  teaching  of  this  cita- 
tion. Two  unison  sounds  traveling  to- 
gather,  so  that  condensations  coincide  with 
condensations  and  rarefactions  coincide  with 
rarefactions,  not  only  make  the  condensa- 
tions "more  condensed"  and  the  rarefac- 
tions "more  rarefied,"  but  the  "loudness" 
is  thereby  increased  in  the  same  propor- 
tion, since  "//  is  upon  the  difference  of  den- 
sity ,.  ,  that  loudness  depends'*  But  how 
much  is  this  "loudness"  and  "density"  in- 
creased by  two  systems  of  waves  thus  coin- 
ciding? Prof essor Tyndall  shall  answer: — 

••  If  in  two  systems  of  sonorous  waves  condensa- 
tion coincides  with  condensation  and  rarefaction 


with  rarefaction^  the  sound  produced  by  such  coin- 
cidence is  louder  than  that  produced  by  either  sys- 
tem taken  singly." — *'  If  the  two  sounds  be  of  the 
same  intensity,  their  coincidence  produces  a  sound 
of  four  times  the  intensity  of  eitlier^ — Lectures  ok 
Sound,  pp.  284,  285. 

Hence,  we   have    here   the  conclusive 
proof  of  my  position,  namely,  that   two 
sounds  traveling  together,  with  their  waves 
coinciding,  must  necessarily  produce /(C?a/r- 
fold  the  condensation  of  either  traveling 
alone,  since  the  Professor  distinctly  tells 
us  that  iht  loudness  or  intensity  oi  the  sound 
is  quadrupled,  while  at  the  same  time  as- 
suring us  that  it  is  upon  the  difference  of 
density  that  loudness  depends.   Now,  as  the 
heat  generated  by  these  condensations  is 
exactly  in  proportion  to  the  "density"  or 
compression  of  the   air,  as   all   physicists 
agree,  and  since  the  augmentation  of  ve- 
locity, according  to  Laplace,  by  which  1 74 
feet  a  second  is  added  to  the  speed  of 
sound,  is  caused  by  the  heat  generated  in 
these  condensations,  it  follows  irresistibly 
that  since  the  loudness,  the  density,  and  the 
heat  must  all  be  quadrupled,  this  augmen- 
tation of  velocity  (174  feet  a  second)  must 
also  be  quadrupled,  making  this  added 
velocity  on  account  of  two  sounds  travel- 
ing together  4  times  174,  or  696  feet, which, 
added    to    Newton's    calculated    velocity 
(916  feet),  actually  makes  the  velocity  of 
the  two  sounds  united  161 2  feet  a  second 
at   the   freezing  temperature,  instead   of 
1090  feet, as  all  observation  proves!  These 
are  figures  which  will  neither  lie  nor  con- 
tradict   themselves,   wha  ever   the   wave- 
theory  may  be  in  the  habit  of  doing. 

Thus,  it  unanswerably  follows,  if  these 
condensations  and  rarefactions,  being  the 
very  foundation  of  the  wave-theory,  really 
exist  at  all,  that  two  sounds  coinciding 
must  necessarily  travel  together  522  feet  a 
second  faster  than  either  sound  can  travel 
singly!  But  since  all  observation  shows 
that  there  is  not  the  slightest  diflFerence  in 
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the  velocity  of  sound,  whether  a  single 
tone  or  a  dozen  tones  pass  through  the  air 
at  one  time,  it  demonstrates  that  no  such 
thing  as  condensations  and  rare/actions  oc- 
curs in  the  propagation  of  sound,  thus 
shattering  in  another  way  the  very  founda- 
tion of  the  theory.  Is  it  possible  that  any 
inductive  course  of  reasoning  can  be  more 
logically  clear  and  demonstrative  ? 

It  would  really  seem  that  a  physicist  of 
such  reputed  caution  in  his  investigations 
of  science  as  Professor  Tyndall,  and  who 
has  so  often  helped  other  people  out  of 
scientific  pitfalls  and  quagmires,  would 
have  been  able  to  detect  the  monstrous 
character  of  the  fallacy  into  which  he  has 
here  inadvertently  slipped.  One  would 
have  thought  that  so  shrewd  a  scientific 
thinker,  when  formulating  this  proportion- 
ate relationship  between  the  "density"  of 
the  air,  the  loudness  of  tone,  the  genera- 
tion of  heat  by  these  condensations,  and 
the  augmentation  of  velocity  by  this  heat, 
all  directly  connected  together  and  de- 
pendent the  one  upon  the  other,  would 
hav^  seen  their  suicidal  effect  just  pointed 
out,  by  the  very  mental  effort  required  to 
put  the  erroneous  proposition  into  form. 
The  very  fact  that  he  did  not  detect  the 
self-annihilating  character  of  the  hypoth- 
esis while  writing  it  out,  preparatory  to  his 
lecture,  only  goes  to  illustrate  the  blinding 
effect  of  a  false  theory  even  on  the  great- 
est of  intellects. 

But  we  have  not  yet  reached  the  culmi- 
nation of  this  error,  nor  have  we  even  be- 
gun to  unfold  its  astonishing  results.  Even 
Professor  Tyndall  can  hardly  help  being 
amused  at  the  laughable  predicament  in 
which  his  logic  has  involved  the  wave- 
theory.  Let  the  reader  carefully  follow 
me  for  a  little,  and  see  some  of  the  beau- 
tiful scientific  consedjuences  of  this  hy- 
pothesis which  has  stood  unshaken  for  so 
many  centuries. 


As  it  is  upon  the  difference  of  ^*  density* 
that  ^Houdness  depends^'  (see  last  quota- 
tions,) it  follows  that  just  in  proportion  as 
the  loudness  of  a  tone  increases,  exactly 
in  that  proportion  will  the  air-waves  be 
condensed,  exactly  in  that  proportion  will 
the  heat  be  augmented,  and  exactly  in 
that  proportion  will  the  velocity  of  the 
sound  be  augmented.  No  one  can  doubt 
this  as  being  the  unavoidable  teaching  of 
the  theory  when  its  different  members  arc 
articulated. 

Take,  for  example,  a  tuning-fork,  as 
possessing  a  remarkable  diversity  in  range 
of  intensity, — from  almost  inaudibility,  as 
when  held  in  the  hand,  to  a  tone  at  least 
of  a  hundred  times  the  loudness  when  placed 
on  its  resonant  case,  as  any  acoustician 
will  admit,  since  it  can  be  heard  at  a  hun- 
dred times  the  distance. 

Now,  as  the  fundamental  law  of  the 
theory  assures  us  that  the  faintest  tone  of 
this  fork,  as  when  held  in  the  hand,  must 
•  necessarily  generate  sufficient  heat  by  com- 
pressing the  air  to  add  the  required  174 
feet  a  second,  or  otherwise  the  velocity  of 
its  sound  would  not  conform  to  observa- 
tion, it  follows  that  its  full  tone  on  its  reso- 
nant case,  if  a  hundredfold  in  loudness, 
must  generate  one  hundred  times  as  much 
heat  by  producing  one  hundred  times  as 
much  ^^compression''  or  '"^density''  of  the 
air,  which  unavoidably  leads  to  the  con- 
clusion that  such  a  tone  must  receive  one 
hundred  times  this  additional  augmenta- 
tion of  velocity,  or,  in  other  words,  must 
have  added  100  times  174  feet  a  second 
to  its  normal  velocity  of  916  feet,  as  calcu- 
lated by  Newton  when  no  generated  heat 
is  included  in  the  estimate,  making  such 
aggregate  velocity  18,316  feet  per  second! 
Any  tyro  in  mathematics  can  verify  this 
computation  by  merely  passing  these  fig- 
ures in  review. 

What,  now,  can  physicists  say  in  reply 


Chat.  V» 


The  Nature  of  Sound. 


^51 


to  this  reductiacLdabsurdumt  If  they  adnxit 
that  one  hundred  times  the  loudness  is 
caused  by  one  hundred  times  the  *^ density" 
or  compression  of  the  air,  as  they  are  forced 
to  do,  since  **  it  is  upon  the  difference  of 
density  that  loudness  depends,"  then,  as  the 
amount  of  heat  generated  also  depeixlson 
the  amount  of  this  density  or  compression 
of  the  air,  the  same  as  the  amount  of  added 
velocity  depends  upon  the  amount  of  heat 
generated,  there  seems  to  be  no  possible 
escape  from  the  foregoing  general  conclu- 
sion, namely,  that  the  velocity  of  sound 
must  increase  exactly  in  the  ratio  of  its 
loudness,  which  flatly  contradicts  observa- 
tion! A  startling  illustration  of  this  fal- 
lacy will  be  adduced  at  the  close  of  the 
next  chapter,  furnishing  a  demonstrative 
overthrow  of  the  wave-hypothesis,  which 
no  man  can  gainsay. 

But  even  this  logical  example  of  reductio 
ad  absurdum  is  but  a  small  fraction  of  the 
trouble  in  which  these  physicists  have  in- 
volved themselves  and  their  theory  by  at- 
tempting to  build  upon  this  fundamental 
error  of  "condensations  and  rarefactions," 
and  in  assuming  to  utilize  their  hypothetic 
heat  and  cold  to  gel  rid  of  Newton's  tan- 
talizing discrepancy.  I  have  another  legiti- 
mate and  irresistible  deduction  to  make 
from  this  foundation-law  of  the  theory 
which  must  settle  even  Professor  Tyndall, 
nnless  the  figures  already  adduced  on  the 
stridulation  of  the  locust  have  paralyzed 
his  mathematical  and  mechanical  suscep- 
tibilities. 

The  reader  must  not  for  a  moment  lose 
sight  of  the  fact,  during  the  progress  of  the 
argument,  that  this  physicist  distinctly  tells 
us,  and  repeats  it  in  many  forms,  that  it 
is  upon  the  difference  of  ^^ density,"'  or  the 
compression  of  the  air  by  a  sound-wave, 
"that  loudness  depends,"  and  that  it  must 
he  also  upon  this  same  difference  in  "den- 
sity" that  the  generation  of  heat  and  the 


consequent  augiQiecbtatioik  of  velocity  de- 
pend. If  the  augmentation  of  velocity  is 
caused,  as  the  theory  teaches,  by  the  aug- 
mentation of  heat  generated  by  the  cou' 
densation  of  the  sound-wave,  on  which 
loudness  depends,  does  it  not  necessarily 
follow  that  the  augmentation  of  velocity 
and  the  loudness  of  sound  must  keep  up 
a  corresponding  ratio  of  increase  or  de- 
crease? This  must  be  soy  or  else  there  is 
not  the  least  foundation  for  the  formula 
of  Laplace,  and  no  truth  in  the  hypothetic 
condensations  of  the  air  and  their  resultant 
heat^  as  assun^d  by  Professor  Tyndall. 
But  if  the  augmentation  of  velocity  corre- 
sponds to  the  augmentation  of  heat,  as 
Laplace  and  Tyndall  assume,  and  if  the 
augmentation  of  heat  corresponds  to. the 
increase  of  density,  on  which  loudness  also 
depends,  then  evidently  the  various  aug- 
mentations form  a  logical  chain  from  one 
to  the  other  which  can  not  be  broken  with- 
out severing  the  wave-theory  from  its  base. 
This  relationship  being  unavoidable,  if 
there  is  any  truth  in  the  assumption  of 
"condensations  and  rarefactions"  and 
their  resultant  heat  and  cold,  it  is  impos- 
sible to  ignore  the  conclusion  that  the  ve- 
locity of  every  sound  must  exactly  corre- 
spond with  its  intensity,  or,  in  other  words, 
must  increase  or  decrease  with  its  loudness. 
Hence,we  are  brought  to  the  most  astound- 
ing development  of  the  wave-theory,  name- 
ly, that  since  the  loudness  of  sound  de- 
creases as  the  square  of  the  distance  from 
its  source,  as  Professor  Tyndall  assures  us, 
its  velocity  must  also  decrease  in  like  pro- 
portion ! 

I  now  propose  to  let  this  high  authority 
on  sound  state  this  ratio  of  decrease  in 
loudness  in  his  own  way,  which  must  ne- 
cessarily gfrc  the  corresponding  decrease 
in  the  condensation  produced  by  the  sound- 
wave, in  the  heat  produced  by  the  con- 
densation,  and   in   the  augmentation   of 
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velocity    produced    by    the    heat,    after 

which  it  will  take  but  a  few  moments  to 

point  out  the  fatal  effect  of  his  figures. 

I  quote,  as  usual,  from   his  Lectures  on 

Sound: — 

**  You  have»  I  doubt  no\,  a  clear  mental  picture 
of  the  propagation  of  the  sound  from  our  exploding 
balloon  through  the  suiTounding  air.  The  wave  of 
sound  expands  on  all  sides,  the  motion  produced  by 
the  explosion  being  thus  diffused  over  a  continually 
augmenting  mass  of  air.  It  is  perfectly  manifest 
that  this  can  not  occur  without  an  enfeeblement  of 
the  motion.  Take  the  case  of  a  shell  of  air  of  a 
certain  thickness  with  a  radius  of  one  foot,  reckoned 
from  the  centre  of  explosion.  A  shell  of  air  of  the 
same  thickness,  but  of  two  feet  radius,  will  contain 
four  times  the  quantity  of  matter ;  if  its  radius  be 
three  feet  it  will  contain  nine  times  the  quantity  of 
matter;  \i  four  feet  it  will  contain  sixteen  times  the 
quantity  of  matter,  and  so  on.  Thus  the  quantity 
of  matter  set  in  motion  augments  as  the  square  of 
the  distance  from  the  centre  of  the  explosion.  The 
intensity  or  loudness  of  sound  diminishes  in  the 
same  proportion** — Lectures  on  Sound,  p.  lo. 

The  above  can  not  be  misunderstood. 
The  loudness  of  any  tone  four  feet  from 
the  sounding  body,  according  to  this  law, 
is  but  one  sixteenth  as  great  as  directly  at 
the  sounding  body.  Hence, the  "density" 
or  "condensation"  of  the  air,  and  the  gen- 
eration of  heat,  as  well  as  the  resultant 
augmentation  of  velocity,  are  all  reduced 
in  the  same  ratio.  This  is  perfectly  mani- 
fest, since  the  augmentation  of  velocity 
depends  upon  the  amount  of  generated 
heat,  the  heat  depends  upon  the  amount 
o^  compression  or  "density,"  while  "it  is 
upon  the  difference  of  density  ^dX  loud- 
ness depends."  Now,  all  we  have  to  do 
is  to  estimate  the  decrease  in  loudness  by 
this  same  ratio,  "as  the  square  of  the  dis- 
tance" from  the  sounding  body  to  the  limit 
of  audibility  in  case  of  any  sound,  and  we 
t  -can  determine  the  exact  difference  in  its 
"condensation"  of  the  air  at  its  start  and 
At  its  termination,  since  the  decrease  in 
"density"  corresponds  exactly  to  the  de- 
crease in  "loudness;" — we  can  also  deter- 
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mine  the  exact  difference  in  the  amount 
of  heat  it  generates  at  its  start  and  also  at 
its  extreme  limit  of  audibility,  because  the 
ratio  of  decrease  in  heat  depends  upon 
the  ratio  of  decrease  in  compression; — and 
finally,  we  can  also  determine  the  exact 
difference  between  the  velocity  of  any 
sound  at  its  start  and  at  its  point  of  final 
inaudibility,  because  the  decrease  in  aug- 
mented velocity  depends  on  the  decrease 
in  augmented  heat,  exactly  the  same  as 
heat  depends  on  the  compression  of  the 
air-wave,  or  as  loudness  depends  on  this 
"density"! 

These  premises  and  conclusions  are  as 
immovable  (assuming  the  truth  of  tlie 
wave-theory)  as  the  principles  and  laws 
demonstrated  by  the  Copernican  System 
of  Astronomy;  and,  on  the  supposition 
that  the  wave-hypothesis  is  true,  the  above 
chain  of  ratios  must  hold  good  in  all  its 
details.  Let  us  now  apply  this  self-evident 
logic  of  the  theory  to  the  well-known  ve- 
locity of  sound,  and  see  its  annihilating 
result. 

According  to  this  law  laid  down  by 
Professoi:  Tyndall,  a  sound,  after  passing 
a  distance  of  loo  feet  from  the  sounding 
body,  would  have  but  one  io,oooth  the  in- 
tensity or  loudness  as  at  its  source,  since 
you  have  simply  to  multiply  loo  or  any 
other  number  by  itself,  the  same  as  Pro- 
fessor Tyndall  multiplied  4  by  itself  in 
order  to  determine  this  ratio  of  decrease 
for  any  distance.  It  follows,  therefore,  if 
Professor  Tyndall  is  right,  that  the  steam 
siren  (employed  along  the  coast  in  our 
signal  service),  which  can  be  easily  heard 
at  sea  a  distance  of  ten  miles,  or  52,800 
feet,  when  the  conditions  of  the  atmosphere 
are  favorable,  would  actually  p>ossess,  in 
round  numbers, but  the  one  2,000,000,000th 
as  much  intensity  or  loudness  at  a  distance 
of  ten  miles  as  at  the  start !  Using  Pro- 
fessor Tyndall's  measure  of  "/<f^/,"  as  he 
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does,  in  ascertaining  the  ratio  of  this 
sound's  decrease  (which  we  must  do,  of 
course,  when  such  high  authority  prescribes 
it),  we  have  only  to  multiply  the  52,800 
feet  into  themselves  to  determine  this  pro- 
portion of  decrease  in  intensity,  as  the 
square  of  the  distance  from  the  source 
of  the  sound,  thus  obtaining  the  infinitely 
incredible  if  not  preposterous  result  dem- 
onstrated above.  But,  for  the  present,  let 
us  accept  these  figures  as  correct,  since 
they  legitimately  belong  to  the  wave-theory, 
and  see  what  they  will  do  for  the  hy- 
pothesis. 

Since  the  sound  of  the  steam  siren  at  a 
distance  of  ten  miles  must  necessarily 
have,  according  to  the  above  ratio,  but 
the  one  2,ooo,ooo,oooth  as  much** loudness f** 
it  can  accordingly  generate  but  the  one 
2,ooo,ooo,oooth  as  much  /leaf,  since  the 
heat  and  the  loudness  alike  depend  on  the 
"density"  or  the  compression  of  the  air, 
and  must  therefore  exactly  correspond  to 
it  in  thesfe  respects  and  to  each  other. 
And,  finally,  the  sound  at  that  distance 
would  receive  but  the  one'  2,ooo,ooo,oooth 
as  much  augmentation  of  velocity^  accord- 
ing to  Laplace,  on  account  of  this  reduced 
augmentation  of  heat^  as  at  its  source, 
where  it  is,  of  course,  2,000,000,000  times 
as  loud,  causing  2,000,000,000  times  as 
much  density  or  compression  of  the  air, 
and  consequently  generating  2,000,000,000 
limes  as  much  heat !  Are  physicists  pre- 
pared for  this? 

Possibly,  if  I  should  invert  this  state- 
ment of  the  problem,  beginning  ten  miles 
away  from  the  steam  siren,  and  then  trace 
the  sound  backward  toward  its  source  by 
applying  the  same  law  to  find  the  increase 
by  which  Professor  Tyndall  determines 
the  decrectse^  since  they  are  evidently  the 
same  in  ratio  "as  the  square  of  the  dis- 
tance," it  might  be  possible  to  make  the 
infinite    audacity  and    nonsense   of    the  I 


wave-theory  more  intelligible  to  these  as- 
tute physicists  whom  I  have  the  honor  of 
reviewing.  Let  us  look  at  it  in  this  light 
for  a  moment,  and  note  the  consequences. 

At  the  extreme  limit  of  the  ten  miles  we 
will  suppose,  as  we  are  of  course  obliged 
to  do  to  accommodate  this  hypothesis,  that 
the  sound  of  the  siren,  being  still  distinctly 
heard,  itiust  necessarily  produce  sufficient 
condensation  of  the  air  to  generate  sufficient 
heat  to  add  this  required  174  feet  a  second 
to  its  velocity,  or  otherwise  the  sound 
would  not  travel  according  to  observation; 
and, what  is  worse  than  that,  it  would  con- 
tradict Professor  Tyndall  and  overthrow 
the  formula  of-  Lfiplace  which  accounts 
for  "one  sixth"  of  the  velocity  of  sound, 
or  174  feet  a  second,  by  this  generation 
of  heat. 

If,  then,  the  sound,  ten  miles  away  from 
the  siren,  still  generates  Iieat  enough  to 
add  this  174  feet  a  second  to  its  velocity, 
which  it  must  do  if  there  is  any  truth  in 
the  wave-theory,  it  follows,  as  a  self-evident 
propositioii,  since  the  sound  increases  in 
loudness  as  we  trace  it  backward  toward 
its  source  by  Professor  Tyndall's  law,  "as 
the  square  of  the  distance,"  that  it  increases 
in  its  augmentation  of  heat  and  velocity  in 
the  same  proportion! 

There  is  no  escape  from  this,  for  we  Can 
almost  use  the  Professor's  own  words,  and 
say:  At  2  feet  from  this  ten-mile  limit, 
passing  toward  the  siren,  the  sound  is  4 
times  as  loud;  at  3  feet  it  is  9  times  as 
loud;  at  4  feet  it  is  16  times  as  loud;  at 
10  feet  it  is  100  times  as  loud;  at  100  feet 
it  is  10,000  times  as  loud;  and  at  1,000  feet  . 
it  is,  of  course,  1,000,000  times  as  loud. 
Yet  1,000  feet  nearer  the  siren,  at  such  a 
remote  station  (less  than  iht  fiftieth  of  the 
distance)  would  evidently  not  make  a  differ- 
ence in  the  loudness  of  the  sound  which 
could  hardly  be  detected  by  the  most 
sensitive  ear,  though  Professor  Tyndall's 
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highly  scientific  (!)  formula  makes  the 
sound  increase  to  one  million  times  t/ie  in- 
tefisity  in  this  comparatively  trifling  space ! 
Can  a  theory  be  worthy  of  this  enlightened 
age,  or  make  any  claim  upon  the  intelli- 
gence of  the  reader  as  a  scientific  hypoth- 
esis, which  depends  for  its  existence  on 
the  inculcation  of  such  a  monstrous  feil- 
lacy  of  science  as  this  ratio  of  decrease  in 
sound,  gravely  formulated  by  this  eminent 
physicist? 

But  continuing  to  trace  the  HMrreasing 
sound  backward  toward  the  siren^  we  not 
only  have  it  1,000,000  times  as  loud,  ac- 
cording to  this  brilliantly  formulated  ratio, 
when  we  have  gone  only  1,000  feet  nearer 
to  the  source  of  the  sound,  but,  as  shown 
when  pointing  out  the  proportion  of  de- 
crease as  we  receded  from  the  siren,  the 
sound  unavoidably  becooies  2,000,000,000 
times  as  loud  directly  at  the  instrument  as 
it  is  ten  miles  away.  Then  it  necessarily 
follows  that  it  must  produce  2,000,000,000 
times  as  much  compression  or  ^^density"  of 
the  air  at  the  instrument  (since  "it  is  upon 
the  difference  of  density  that  loudness  de- 
pends,") as  it  does  ten  miles  away, —  that 
it  must  generate  2,000,000,000  times  as 
much  heat  at  the  instrument  as  it  does  ten 
miles  away;  and,  finally,  that  the  augmen- 
tation of  velocity  caused  by  such  generated 
heat,  according  to  the  hypothesis  of  La- 
place, must  be  2,000,000,000  times  as  great 
at  the  instrument,  or,  in  other  words,  it 
must  produce  an  augmentation  of  2,000,- 
000,000  times  174  feet  a  second,  which, 
independent  of  the  normal  velocity  with- 
out heat  (916  feet),  absolutely  makes  the 
velocity  of  sound  as  it  leaves  the  mouth 
of  the  steam  siren,  348,000,000,000  feet,  or 
66,000,000  miles  a  second,  being  more  than 
three  hundred  and  forty- serpen  times  the  ve- 
locity of  light!  Are  physicists  prepared 
for  this?  Whether  they  are  or  not,  it  is 
the  unexaggerated  teaching  of  the  wave- 


theory,  to  which  Professor  Tyndall  is  irre-  • 
vocably  committed  by  his   ratio  of  the 
increase  or  decrease  of  loudness  as  the 
square  of  the  distance  from  the  sounding 
body. 

No  man  who  accepts  the  current  hypoth- 
esis of  sound  as  expounded  by  Professors 
Tyndall,  Helmholtz,  and  Mayer,  and  in 
fact  all  who  have  written  on  the  subject, 
can  call  in  question  the  legitimacy  or 
logical  necessity  of  the  results  just  arrived 
at,  or  deny  but  that  they  are  the  unavoid- 
able outgrowths  of  the  wave-theory.  How- 
ever fabulous  the  foregoing  array  of  figures 
may  seem,  we  are  nevertheless  obliged  to 
accept  it  as  representing  the  well-authen- 
ticated facts  of  philosophy  and  science  so 
long  as  the  current  hypothesis  of  sound  is 
looked  upon  and  permitted  to  exist  as  a 
scientific  theory.  Shall  it  continue  to  be 
so  looked  upon  and  be  so  permitted  to 
exist?  is  the  important  question  here  sub- 
mitted for  the  decision  of  the  scientific 
world. 

At  this  juncture  of  the  discussion  an 
opportunity  offers,  which,  perhaps,  may  not 
so  readily  occur  again,  foi  a  brief  exposi- 
tion of  the  new  hypothesis  of  Substantial 
Sonorous  Pulses,  in  order  to  show  how 
beautifully  and  consistently  it  solves  this 
problem  of  the  decrease  of  intensity  in 
Sound,  Light,  and  Heat,  as  the  true  square 
of  the  distance  from  their  source. 

This  conception  that  sound  consists  of 
substantial  corpuscles  instead  of  being 
constituted  of  the  undulatory  motions  of 
the  medium  through  which  it  passes,  was 
fully  elucidated  in  the  discussion  of  sono- 
rous reflection  and  the  falling  pitch  of  a 
passing  locomotive-whistle  at  pages  117, 
122,  123,  124. 

According  to  the  views  there  presented? 
it  is  but  a  simple  matter  to  mentally  view 
the  particles  of  sonorous  substance  radia- 
ting from  a  sounding  body  in  all  directions 
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becoming  less  and  less  in  number,  or,  in 
other  words,  becoming  sparcer  and  sparcer 
the  farther  they  advance,  as  the  square  cf 
the  distance  from  the  center.  Neither  is 
there  any  necessity  for  supposing  that  such 
sound-atoms  cease  in  their  travel  or  retard 
in  their  velocity  in  the  slightest  degree 
when  they  cease  to  be  audible,  or,  in  fact, 
until  they  reach  the  extreme  limits  of  the 
medium  which  conducts  them.  But  as  it 
requires  a  certain  quantity  or  number  of 
these  particles  to  come  into  contact  with 
the  tympanic  membrane  in  order  to  affect 
audition,  it  rationally  follows  that  the  range 
of  a  sound,  or  the  distance  at  which  it  can 
be  heard  from  its  source,  depends  upon 
the  density  or  number  of  these  particles 
generated  and  set  free  by  the  sonorific 
body,  or,  in  other  words,  depends  on  the 
compactness  or  nearness  together  of  these 
sonorous  particles  at  the  commencement 
of  their  radiation,  which  also  necessarily 
determines  their  comparative  nearness  to- 
gether at  any  .particular  distance  from 
their  source. 

It  is  perfectly  evident,  if  sound  consists 
of  substantial  corpuscles,  as  my  hypothesis 
assumes,  that  a  feeble  sound  at  the  start 
must  be  such  because  the  sound-particles 
generated  are  few  in  number  and  conse- 
quently scattering,  so  that  but  a  small 
number  can  enter  the  aural  passage  even 
when  the  ear  is  held  near  the  sounding 
body;  whereas,  a  loud  sound  at  the  com- 
mencement, or  near  the  sound-producing 
instrument,  is  exactly  the  converse  of  this : 
the  sonorous  particles  are  densely  com- 
pacted because  a  greater  quantity  is  gen- 
crated,  owing  to  the  molecular  action 
which  produces  them  being  more  effective 
or  productive ;  and  hence,  in  radiating  and 
separating  as  the  square  of  the  distance 
from  their  source,  they  can  necessarily  pass 
to  a  considerable  distance  without  being 
sufficiently  thinned  out  or  separated  to 


appreciably  weaken  their  effect  on  the 
sensitive  membrane  of  the  ear. 

But  carrying  the  idea  still  further,  the 
most  densely  compacted  mass  of  sound- 
corpuscles  which  may  be  supposed  to  col- 
lect about  the  mouth  of  a  powerful  steam 
siren  will  nevertheless,  at  the  proper  dis- 
tance from  it,  produce  a  feeble  tone,  owing 
to  the  particles  becoming  so  sparce  or 
widely  separated  that  but  few  of  them  can 
enter  the  ear  at  one  time,  and  can  thus 
pro'di^ce  but  slight  effect  upon  the  tym- 
panic membrane, — till  finally,  at  a  sufficient 
distance  from  their  source,  the  particles 
will  necessarily  have  become  so  separated 
and  distributed  over  the  continually  aug- 
menting mass  of  air  that  even  if  the  auric- 
ular passage  is  not  missed  entirely  a  suffi- 
cient number  can  not  enter  it  to  affect 
audition,  unless  they  should  be  converged 
into  the  ear  by  some  kind  of  a  funnel- 
shaped  device  such  as  an  ear-trumpet. 
(See  page  123.)  Notwithstanding  this  ex- 
treme limit  of  audibility  and  apparent  ter- 
mination of  the  sound,  it  is  easy  conceiv- 
ing, as  every  way  probable,  that  all  the 
original  corpuscles,  which  produced  such 
an  intense  effect  near  the  instrument,  may, 
as  just  remarked,  continue  to  pursue  their 
course  through  the  air  at  their  normal  ve- 
locity, still  more  widely  separating  as  the 
square  of  the  distance,  and  not  cease  their 
journey  till  they  have  reached  the  extreme 
limits  of  the  atmosphere. 

This  corpuscular  hypothesis  involves 
even  more  than  has  yet  been  explained. 
In  addition  to  this  weakening  of  the  inten- 
sity of  sound  as  the  distance  increases 
from  its  source,  in  consequence  of  the 
sonorous  particles  becoming  sparcer  or 
scattered  by  radiation  over  a  wider  and 
wider  range  of  atmosphere,  it  is  even  con* 
ceivable  that  the  corpuscles  themselves 
may  be  larger  or  more  massive  in  one  case 
than   in   another,  and   that  each  sound- 
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particle  may  itself  be  susceptible  of  be- 
coming subdivided  almost  to  infinity  by 
giving  off  scintillations  of  its  sonorous 
substance  in  all  directions  while  passing 
through  the  air,  the  same  as  meteors  have 
often  been  seen  to  do. 

Thus,  a  feeble  sound  at  the  start,  as  in 
the  tone  of  a  mosquito  or  of  a  bee^  may  de- 
pend for  its  extreme  faintness  on  the  finer 
or  smaller  grade  of  sonorous  corpuscles 
thus  generated  as  well  as  on  their  fewness 
in  number,  which,  supposing  the  corpus- 
cular hypothesis  true,  would  seem  to  be 
not  only  probable  but  reasonable. 

Added  to  this,  I  have  no  hesitancy  in 
believing  that  as  a  sound-pulse  advances 
the  gradual  weakening  of  its  tone  (instead 
of  being  a  less  and  less  motion  of  the  air 
as  the  wave-theory  teaches,  and  which  has 
been  shown  to  be  infinitely  impossible  by 
the  singing  of  a  locust,)  may  be  and  prob- 
ably is  due  to  the  decrease  in  size  as  well 
•as  number  of  the  sonorous  atoms  which 
constitute  the  sound  and  enter  the  ear. 

I  may  even  assume,  in  connection  with 
the  secondary  or  scintillating  radiations 
of  which  I  have  spoken,  the  rational  prob- 
ability that  the  primary  streams  of  sound- 
corpuscles  as  they  leave  the  instrument 
may  even  emit  a  number  of  delicate  sec- 
ondary systems  of  sonorous  particles  in 
periodic  pulses  of  distinctly  different  and 
more  rapid  vibratory  rates,  each  system 
maintaining  at  the  same  time  a  relative 
concordant  periodicity  to  the  primary  sys- 
tem of  corpuscles, —  while  two  instru- 
ments sounding  together  in  the  relation 
of  some  proper  chord,  as  third  or  Jifth^ 
might  even  generate  another  and  inde- 
pendent system  of  periodic  pulses  of  a 
slower  inbratory  rate  than  either  of  the 
primary  systems!  This  may  not  at  present 
be  intelligible  to  the  reader,  but  I  throw 
out  the  bare  statement  of  the  hypothesis 
here,  as  I  shall  revert  to  it  before  the  close 


of  this  chapter  in  connection  with  another 
feature  of  the  wave-theory  which  will  beau- 
tifully illustrate  what  is  here  but  darkly 
hinted.  I  hope,  therefore,  in  view  of  its 
important  future  application  that  the 
reader  will  carefully  re-peruse  this  para- 
graph before  passing  on,  that  it  may  be 
well  impressed  on  the  memory.  I  will 
only  add  here,  if  it  be  true  at  all  that 
sound  is  constituted  of  substantial  sonor- 
ous particles,  then  the  secondary  systems 
of  radiating  corpuscles,  which  I  have  as- 
sumed, if  needed  to  explain  the  various 
phenomena  of  sound,  would  be  neither 
insiipposable  nor  improbable. 

The  truth  is,  the  novelty  of  the  corpus- 
cular hypothesis  constitutes  the  principal 
objection  to  its  acceptance.  We  have 
been  so  constantly  through  life  habituated 
to  consider  nothing  as  substance  unless 
corporeally  tangible  that  the  mind  natu- 
rally hesitates  in  conceding  the  substan- 
tivity  of  anything  which  eludes  the  senses 
as  palpable  material,  or  which  will  not 
submit  to  chemical  analysis.  But  the 
world  is  growing,  and  despite  the  efforts 
of  would-be  science  to  keep  it  in  its  swad- 
dling-clothes, seems  destined  to  grow  on 
till  its  present  scientific  raiment  shall  not 
only  have  become  too  small  for  it,  but 
shall  have  also  become  so  ludicrously 
threadbare  and  rent  that  true  philosophy 
and  science  will  be  ashamed  to  look  upon 
its  semi-nudeness.  In  view  of  this  encour- 
aging tendency  of  the  world  to  grow  in- 
step of  retrograde,  the  writer  proposes  in 
a  humble  way  not  only  to  add  what  he 
can  to  the  fertilizing  and  fructifying  ele- 
ments which  may  tend  to  accelerate  its 
growth,  but  to  lend  a  sartorial  hand  from 
time  to  time  in  helping  to  replenish  its 
now  scanty  and  tattered  scientific  ward- 
robe. 

Returning  to  the  assumption  of  sonorous 
corpuscles  as  the  true  solution  of  sound- 
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propagation,  it  is  easy  to  conceive  the  idea 
that  at  ten  miles  away  from  the  steam 
siren,  for  example,  we  hear  its  sound  faint- 
ly, not  only  because  the  sound-particles 
have  become  so  scattered  that  only  a  few 
of  them  can  enter  the  ear,  but  also  because 
what  few  of  them  do  enter  have  become 
so  reduced  in  size  by  the  constant  emis- 
sion of  secondary  radiations  during  their 
journey  that  they  make  but  a  slight  im- 
pression on   the   tympanic   membrane, — 
while  we  also  hear  the  sound  of  the  gnat^ 
at  a  distance  of  only  six  inches  from  it,  on 
precisely  the  same  principle  and  for  the 
same  reason.     In  both  cases  the  number 
and  size  of  the  sound-corpuscles,  coming 
in  contact  with  the  sensitive  membrane  0/ 
the  ear,  determine   the   intensity  of  the 
tone;  and  the  reason  why  we  hear  the 
sound  of  the  midge  as  feebly  at  a  distance 
of  six  inches  as  we  do  that  of  a  steam  siren 
at  a  distance  of  ten  jniles,  is  because  the 
midge    generates    sonorous    particles    in 
number  and  size  as  much  less  than  those 
produced  by  the  siren  as  six  inches  are 
less  than  ten  miles!     Can  any  hypothetic 
solution  of  a  scientific  problem  be  more 
beautifully   simple    and    consistent    than 
this?    And  does  not  this  view  of  sonorous 
propagation  appeal  for  its  probabje  cor- 
rectness to  the  intelligence  and  scientific 
intuition  of  the  reader?    By  the  side  of  it, 
viewed  only  as  a  provisional  hypothesis, 
I  venture  to  assert  that  the  supposition  of 
an  all-pervading  ether  as  being  a  real  sub- 
stance circulating  freely  among  the  mole- 
cules of  the  diamond,  which  is  now  univer- 
sally accepted  by  scientists,  would  be  at 
once  rejected  as  improbable  were  the  two 
hypotheses   submitted   with   their  claims 
side  by  side  to  a  competent  and  judicial 
scientific  mind, — that  is,  on  the  supposi- 
tion that  both  were  equally  novel.     While 
this   hypothetic   ether  is   admittedly  not 
known  to  exist  by  any  scientific  experi- 


ment or  chemical  proQe?s,  it  is  at  the  same 
time  wholly  useless  in  Nature  and  in  sci- 
ence, since  every  phenomenon  occurring 
in  lights  as  shown  in  the  fourth  chapter  of 
this  book,  can  be  more  readily  explained 
by  supposing  the  light-corpuscles  them- 
selves, in  being  propagated  through  space, 
to  take  the  form  of  waves  ox  pulses^  than 
to  ignore  their  existence  by  substituting 
this  secondary  substance  (luminiferous 
ether)  to  be  thrown  into  undulations, which 
but  duplicates  the  mystery  rather  than 
simplifying  the  problem. 

Not  so,  however,  with  these  hypothetic 
sound-corpuscles.  AUhough  it  is  true  that 
they  can  not  be  demonstrated  to  exist  by 
direct  scientific   experiment  or  chemical 
analysis  any  more  than  can  this  so-called 
luminiferous  etJier^ — standing  thus  far  on 
an  equal  footing, — yet,  as  has  been  abun- 
dantly shown,  while  they  meet  every  con- 
ceivable  difficulty  encountered,  they  are 
the  only  imaginable  means  left  for  explain- 
ing sonorous  generation  and  propagation 
if  the  wave-theory  breaks  down,  as  break 
down  it  must,  and  consequently  without 
recognizing  the  presence  of  such  substan- 
tial, sonorous    pulses    sound-phenomena 
must  forever  go  without  solution.     I  do 
not  think  I  shall  be  charged  with  undue 
self-confidence  or  egotism  in  expressing 
the  conviction  that,  during  the  preceding 
arguments   air-waves  have   been  demon- 
strably shown  to  be  inadequate  to  meet 
this  case  or  to  account  satisfactorily  for 
the  hearing  of  sound  at  a  distance.   I  need 
only  remind  the  reader,  as  a  proof  of  this 
statement,  of  the  astounding  fact  of  an  in- 
sect converting  four  cubic  miles  of  air  into 
"condens^itions    and    rarefactions,"  with 
sufficient   heat  generated  by  the  motion 
of  its  legs  to  add  "one  sixth"  to  the  ve- 
locity of  sound, — requiring,  as  was  mathe- 
matically shown,  thousands  of  millions  of 
toi)s  pressure, — to  justify  all  I  can  say  as 
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to  the  utter  insuficiency  of  the  wave- 
hypothesis.  Hence,  the  actual  existence 
of  substantial  sonorous  corpuscles,  though 
of  almost  infinite  tenuity, becomes  a  neces- 
sity of  science,  and  thus  solves  the  prob- 
lems of  sound  generation  and  propagation 
by  the  exclusion  of  wave-motion,  the  only 
other  conceivable  hypothesis. 

By  the  foregoing  illustrations  it  can  now 
be  readily  comprehended,  on  the  suppo- 
sition of  a  sound-pulse  being  constituted 
of  substantial  particles,  how  the  entire 
range  of  the  sound  of  a  gnaty  for  example, 
may  be  confined  within  a  single  foot, 
though  its  sonorous  corpuscles  are  radi- 
ated in  the  same  manner,  propagated  at 
the  same  velocity,  and  governed  by  the 
same  law  of  decrease  in  intensity,  as  are 
the  sonorous  discharges  emitted  from  a 
steam  siren.  Both  are  controlled  by  the 
same  law  of  decrease — as  the  square  of 
the  distance  from  the  source — when  prop- 
erly understood.  The  sound-particles  from 
the  midge  scatter  and  diffuse  themselves 
throughout  their  limited  range,  becoming 
sparcer  and  sparcer,  the  same  exactly  as 
do  those  from  the  steam  siren,  while  the 
intensity  of  its  sound  decreases  from  its 
greatest  audibility  to  nothing  within  this 
trifling  circumscription,  just  because  the 
corpuscles  being  small  in  size  and  few  in 
number  become  so  reduced  in  bulk  and 
widely  separated  within  a  single  foot  that 
a  sufficient  number  can  not  concentrate 
within  the  aural  passage  to  sensibly  act  on 
the  auditory  nerve. 

In  contrast  with  this  simple  and  beau- 
tiful eclaircissement  we  have  only  to  jux- 
taposit  the  wave-hypothesis  by  assuming 
that  vhe  tiny  midge  throws  the  air  into 
physical  waves  constituted  of  "condensa- 
tions  and  rarefactions,"  each  one  of  which 
so  compresses  the  air  as  to  generate  heat 
su^cient  to  add  one  sixth  to  the  velocity 
of  its  sound,  and  the  difference  between 


the  two  solutions  as  to  their  probable  cor- 
rectness scarcely  needs  an  argument. 

Thus,  while  the  beauty  and  consistency 
of  this  solution  of  sonorous  propagation 
can  hardly  fail  to  meet  the  requiremeints 
of  science,  so  far  at  least  as  beauty  and 
consistency  go,  the  new  hypothesis  also 
agrees  admirably  with  other  well-known 
natural  phenomena  resulting  from  the  ra- 
diation and  diffusion  of  substantial  cor- 
puscles, and  in  coimection  with  which  no 
kind  of  wave-motion  of  the  air  or  of  any 
other  substance  has  ever  been  suggested. 

Take,  for  example,  a  small  rubber  bal- 
loon filled  with  some  kind  of  highly  pun- 
gent odor,  which,  on  being  liberated  in  t 
$till  room  of  sufficient  size,  will  furnish  a 
complete  illustration  of  the  manner  in 
which  substantial  sound-corpuscles  may 
be  supposed  to  radiate.  Though  con- 
trolled by  a  different  law  of  conduction 
and  traveling  with  a.  different  velocity,  yet 
the  odor  on  being  discharged  will  at  once 
com^mence  to  propagate  itself  from  par- 
ticle to  particle  of  the  atmosphere  and  at 
considerable  velocity,  extending  over  a 
wider  and  wider  range,  and,  as  in  the  case 
of  the  diffusion  of  sonorous  corpuscles,  the 
fragrance  will  become  less  and  less  pun- 
gent as  the  square  of  the  distance  from 
the  odorous  center,  growing  weaker  exactly 
in  the  ratio  as  the  particles  of  the  perfume 
scatter  and  become  sparcer,  by  which 
means  fewer  fragrant  corpuscles  come 
into  contact  with  the  sensitive  olfactory 
nerves. 

Thus  Nature  has  furnished  us  with  a 
"mode  of  motion"  which  all  science  ac- 
knowledges to  be  constituted  of  real  sub- 
stantial corpuscles,  though  of  such  incom* 
prehensible  tenuity  as  to  utterly  baffle  the 
imagination  in  attempting  to  conceive  of» 
them  as  substance  at  all,  as  was  so  fully 
illustrated  by  the  hound  and  the  fox.  (See 
page  135.) 
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As  intimated  in  another  chapter,  physi- 
cbts  have  shown  a  want  of  shrewdness 
and  business  sagacity  almost  unparalleled 
in  ever  admitting  odor  to  be  a  substantial 
entity,  unless  they  wished  to  cripple  the 
wave-theory  of  sound,  since  it  is  clearly 
susceptible  of  solution  by  means  of  some 
sort  of  hypothetic  odoriferous  ether  which 
could  easily  have  been  invented,  and  which 
might  assume  the  form  of  undulations  as 
the  air  is  drawn  into  the  nostrils!  What 
an  oversight  in  physicists,  that  they  did 
not  think  of  it!  There  are  really  more 
good  reasons,  when  we  come  to  look  at  it, 
to  be  urged  in  favor  of  wave-motion  in 
the  case  of  odor  than  in  the  case  of  sound, 
since  it  is  always  connected  with  and  ac- 
companied by  a  rippling  stream  of  air 
passing  into  the  nose,  whereas  no  such  a 
plausible  argument  can  be  adduced  in 
favor  of  undulations  entering  either  the 
ear  or  the  eye,  since  they  have  no  basis 
m  a  stream  of  air  or  of  any  other  sub- 
stance moving  along  the  aural  passage,  or 
pouring  through  the  opening  of  the  iris. 

The  radiations  of  sound-corpuscles  and 
the  decrease  in  loudness  as  the  square  of 
the  distance  from  the  sounding  body,  are 
governed  by  the  same  ratio  precisely  as 
shown  in  the  case  of  light  In  either  case 
the  decrease  in  intensity  results  from  the 
same  cause — the  separation  of  the  corpus- 
cles over  a  wider  and  continually  augment- 
ing range  of  atmosphere.  The  reason  why 
a  carbon  point,  when  intensely  heated,  as 
in  a  Drummond  light,  can  be  seen  so  much 
farther  than  the  light  of  a  candle-wick  of 
the  same  size,  is  because  the  one  generates 
a  vastly  greater  number  of  luminous  cor- 
pascles  than  can  be  produced  by  the  other, 
and  possibly  corpuscles  of  a  larger  size. 
And  although  the  luminous  atoms  radiate 
in  the  same  manner  jn  all  directions  as  do 
the  corpuscles  of  sound,  becoming  sparcer 
and  sparcer  the  farther  they  advance,  ac- 


cording to  this  law, — as  the  square  of  the 
distance  from  the  source^ — yet  the  particles 
of  light  being  more  compact  and  vastly 
more  numerous  at  the  carbon*  point  than 
at  the  candle-wick,  it  requires  but  the 
mental  effort  of  a  child  to  comprehend 
that  at  a  definite  distance — say  a  quarter 
of  a  mile  away — the  light  of  the  candle 
might  scarcely  be  visible,  because  its  par- 
ticles being  fewer  in  number  at  the  start 
would  necessarily  become  more  diffused 
and  less  in  number  in  the  space  occupied 
by  the  eye,  and  consequently  a  less  number 
of  light-corpuscles  would  strike  the  retina; 
whereas  the  luminous  atoms  generated  by 
the  carbon  point,  being  greater  in  number 
and  more  densely  compact  at  the  start  are 
necessarily  not  so  sparcely  scattered  at 
any  single  point  a  quarter  of  a  mile  dis- 
tant, and  hence  a  greater  number  would 
enter  the  eye  and  affect  the  retina  at  that 
station,  and  thereby  cause  the  carbon  light 
to  appear  the  brighter.  What  possible 
solution  of  these  wonderful  phenomena, 
based  on  the  undulatory  movement  of  an 
all-pervading  *V///^r,"  can  be  so  beautifully 
consistent  and  clear? 

But  here  a  marked  difference  in  the 
propagation  of  light  and  soimd  comes  to 
the  surface,  which  alone  refutes  the  idea 
of  both  being  wave-motion,  even  if  one  is, 
for  the  reason  that  the  waves  of  ether  and 
the  waves  of  air  should  produce  at  least 
analogous  results,  since  both  are  sub- 
stances according  to  science,  so  called. 
Instead  of  being  alike,  their  action  is  so 
obviously  unlike  and  opposite  that  the 
judgment  of  every  unbiassed  mind,  on  ob- 
serving the  difference  about  to  be  pointed 
out,  would  at  once  decide  that  if  one  was 
wave-motion  the  other  could  not  be. 

I  refer  to  the  patent  fact  that  sound  can 
be  heard  even  with  one  ear  closed  and 
the  open  ear  turned  directly  away  from 
the  sounding  body,  and  even  when  shielded 
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from  it  by  a  large  obstructing  surface  like 
that  of  a  building,  though,  of  course,  the 
sound  is  not  so  distinctly  heard  as  if  the 
ear  opened  directly  toward  the  sonorific 
body  and  without  any  intervening  impedi- 
ment ;  whereas  light  can  not  swerve  to  the 
right  or  to  the  left  the  smallest  fraction  of 
an  inch,  and  can  not  be  seen  at  all,  even 
in  the  slightest  degree,  unless  it  enters  the 
eye  in  ^direct line tiih^x  from  the  luminous 
body  or  from  some  reflecting  surface. 

If  air-waves  can  lap  around  the  head 
and  enter  the  ear  on  exactly  the  opposite 
side,  then  ether-waves — if  there  is  such  an 
all-pervading  substance  as  ether^  and  if 
there  is  any  truth  in  the  undulatory  theory 
of  light — should  do  the  same  thing,  and 
thus  enable  us  to  see  a  candle  at  a  distance 
in  a  dark  night  with  the  back  of  the  head 
turned  directly  toward  it  I  The  two  results 
are  thus  so  diametrically  opposite  that  the 
supposed  wave-motion  of  two  perfectly 
analogous  substances — air  and  ether — can 
not  explain  both. 

Even  in  the  case  of  sound  it  is  impos- 
sible to  account  for  the  phenomena  of 
hearing,  when  the  ear  is  turned  directly 
away  from  the  sounding  body,  by  the  sup- 
posed dashing  of  air-waves,  as  is  clearly 
shown  in  the  case  of  water-waves,  and  the 
complete  protection  afforded  against  their 
effects  behind  a  projecting  rock  even  of 
small  dimensions.  By  means  of  such  a 
rock  that  portion  of  the  wave  striking  it  is 
utterly  broken  and  destroyed;  and  if  any 
agitation  of  the  water  takes  place  behind 
the  rock  it  is  not  the  original  wave  which 
laps  around  the  rock  at  all,  but  an  irregu- 
lar secondary  or  resultant  tremor  caused 
by  the  crispations  of  the  water  to  the  right 
and  left  produced  by  the  broken  ends  of 
the  passing  waves. 

Sound,  however,  acts  in  no  such  a  way, 
and  therefore  can  not  be  the  result  of 
wave-motion.     If  the  listener  is  screened 


by  an  impenetrable  wall,  for  example,  or 
a  building,  the  sound  passes  around  it  and 
enters  the  ear  in  its  perfect  form  both  as 
to  pitch  and  quality,  being  only  reduced 
in  intensity;  and  if  it  consists  simply  of 
air-waves,  as  the  current  theory  teaches, 
then  these  waves,  unlike  those  of  water, 
can  lap  around  the  building,  enter  the  ear 
at  an  exactly  opposite  direction,  and  re- 
tain their  perfect  form  and  outline,  though 
broken,  distorted,  and  stopped  by  the  olv 
struction,  which  is  clearly  an  impossi- 
bility. 

This  single  fact  that  sound  is  perfectly 
unbroken  or  undistorted,  retaining  its 
quality  and  pitch  absolutely  when  the  lis- 
tener is  stationed  directly  behind  an  ob- 
structing wall,  while  a  water-wave  is  com- 
pletely shattered  and  destroyed  by  an  ob- 
structing rock  without  any  power  of  in- 
flecting around  it,  alone  condemns  the  at- 
mospheric wave-theory  of  sound,  since 
every  physicist  who  has  written  on  the 
subject  tells  us  that  water-waves  and  at- 
mospheric soundrwaves  are  exactly  alike, 
I  do  not  exaggerate  by  italicising  the  last 
two  words  of  the  preceding  sentence.  A 
single  citation  from  Professor  Helmholtz, 
the  leading  physical  investigator  of  Ger- 
many, will  fully  sustain  this  assertion: — 

"The  process  in  the  air  is  essentially  identic jI 
with  that  on  the  surface  of  water.  .  .  .  The  process 
which  goes  on  in  the  atmospheric  ocean  about  us 
is  of  a  precisely  similar  nature.  .  .  .  The  waves  of 
air  proceeding  from  a  sounding  body  transport  the 
tremor  to  the  hmman  ear  exactly  in  the  same  way 
as  the  water  transports  the  tremor  produced  by  ike 
''stoned — Sensations  of  Tone^  pp.  14, 15. 

Hence,  as  the  action  of  a  sound-pulse  is 
thus  proved  to  be  entirely  different  from 
the  action  of  a  water-wave, — the  one  re- 
taining its  perfect  form  and  symmetry 
after  passing  an  obstruction,  while  the 
other  is  entirely  broken  and  obliterated,-' 
it  becomes  a  scientific  demonstration  that 
sound  is  not  constituted  of  air-waves  a' 
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all,  nor  propagated  by  means  of  them, 
since  this  highest  living  authority  assures 
us  that  they  are  "essentially  identical^" 
"precisely  similar,"  and  act  "exactly  in 
the  same  way"  as  water-waves!  This 
alone  breaks  down  the  wave-theory,  if  there 
was  not  another  argument  against  it. 

But  the  reader  asks:  "Does  not  this 
objection  against  the  possibility  of  sound 
consisting  of  wave-motion,  because  it  can 
inflect  around  an  obstruction^militate.with 
equal  force  against  your  own  hypothesis 
of  corpuscular  emissions?  If  air-waves 
can  not  inflect,  passing,  for  example, 
around  a  building,  and  thus  enter  an  ear 
turned  in  an  opposite  direction,  as  would 
seem  to  be  the  case  judging  from  the  ac- 
tion of  water-waves,  how  can  sonorous 
corpuscles,  radiating  from  a  sounding  body 
in  straight  lines,  pass  around  a  building 
and  enter  an  ear  under  precisely  similar 
circumstances?" 

This  would,  at  first  sight,  seem  to  be  a 
serious  objection  to  the  corpuscular  hy- 
pothesis; and,  unless  susceptible  of  being 
fairly  explained,  would  be  alone  sufficient 
to  condemn  it. 

While  this  perfect  facility  with  which 
sound  inflects,  passing  around  intervening 
obstacles,  necessarily  overthrows  the  wave- 
theory, — based,  as  it  is,  on  the  undulations 
of  a  corporeal  substance  like  our  atmos- 
phere, and  acting  in  all  respects  like  water- 
wtves,  I  will  now  try  to  show  that  it  does 
not  necessarily  break  down  nor  even  weak- 
en the  assumption  of  substantial  sonorous 
discharges,  constituted,  as  I  assume,  of  ra- 
diating corpuscles. 

It  is  easily  conceivable  that  the  particles 
of  an  incorporeal  substance  (if  such  sub- 
stances can  really  exist,  of  which  I  have 
elsewhere  given,  as  I  consider,  ample 
proof,)  may  not  only  radiate  in  direct 
lines,  but,  as  recently  intimated,  may  throw 
^  secondary  corpuscles  in  the  form  of 


scintillations,  and  that  these  again  may 
radiate  other  and  still  lesser  corpusclesj^ 
each  system  of  which  would  be  governed 
by  the  same  law  of  diffusion  and  conduc- 
tion, and  thus  travel  through  the  conduct- 
ing medium  at  a  velocity  exactly  uniform 
with  that  of  the  primary  corpuscles. 

By  means  of  such  a  subdivision  of  the 
original  corpuscles  of  sound  while  they  are 
being  propagated  through  the  air,  with  the 
secondary  systems  of  lesser  pardcles  radi- 
ating in  all  conceivable  directions,  it  is  not 
only,  supposable  and  possible  for  such  off- 
shooting  systems  of  corpuscular  emissions 
to  completely  permeate  the  air  on  the  op-- 
posite  side  of  any  obstructing  object,  but 
it  rationally  and  philosophically  accounts,, 
at  the  same  time,  for  the  weakening  of  the 
intensity  of  sound  under  such  circum- 
stances, just  about  to  the  extent  univer- 
sally observed,  while  maintaining  the  pitch 
and  quality  of  the  fundamental  tone  un- 
impaired, as  will  be  hereafter  explained 
which  can  not  be  predicated  of  wave- 
motion  with  the  undulations,  which  are 
supposed  to  give  shape  to  the  sounds 
broken  and  distorted  as  they  necessarily^ 
must  be  after  striking  an  impediment 
which  crosses  their  path. 

We  can  thus  not  only  imagine  the  pri- 
mary lines  of  corpuscles  darting  away 
from  the  sounding  body  in  infinite  num- 
bers, but  can  mentally  see  each  of  these 
original  particles  becoming  itself  a  sep- 
arate center  of  sonorous  radiation,  and  by 
thus  watching*  its  progress  can  see  it  con- 
tinually emitting,  as  it  travels  through  the 
air,  these  secondary  systems  of  corpuscles, 
while  these  in  turn  give  birth  to  a  third, 
these  to  a  fourth,  and  so  on  ad  infinitum 
so  far  as  human  imagination  can  follow 
them !  By  these  secondary  systems  of  cor- 
puscles generating  other  offshooting  sys- 
tems, each  constituted  of  smaller  and 
smaller  particles  and  all  succeeding  each 
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other  with  such  relative  periodicity  to  the 
primary  system  of  corpuscles  as  shall  main- 
tain the  characteristic  quality  of  the  fun- 
damental tone  (to  be  fully  explained  at 
the  close  of  this  chapter),  it  is  not  at  all 
difficult  to  see  that  the  air  may  be  per- 
meated with  sound  throughout  its  most 
labyrinthian  meanderings,  the  Qorpusdes 
passing  by  means  of  these  succeeding  sec- 
ondary radiations  over  and  around  all 
kinds  of  obstructions,  while,  as  before  ex- 
plained, the  diminution  of  intensity  would 
seem  to  exactly  correspond  to  such  super- 
added but  constantly  weakening  corpus- 
cular radiations. 

Thus,  while  this  hypothesis  answers  the 
purpose,  fully  accounting  for  the  hearing 
of  sound  directly  behind  an  obstructing 
wall,  it  remains  an  unanswerable  fact  that 
there  is  a  sp)ot  in  the  water  behind  every 
obstructing  rock  of  any  considerable  size 
at  which  no  movement  whatever  of  the 
interrupted  waves  can  be  perceived,  even 
if  we  admit  that  such  waves  may  partially 
lap  around  the  rock  and  cause  irregular 
crispations  inside  of  the  direct  line  of  their 
course,  which,  as  we  see  in  the  case  of  the 
supposed  waves  of  ether ^  they  can  not  and ' 
do  not  do  in  the  slightest  degree.  Even, 
therefore,  admitting  this  objection  to  be  a 
possible  difficulty  in  the  way  of  the  cor- 
puscular theory,  the  weight  of  evidence  is 
clearly  against  the  wave-hypothesis,  since 
the  compound  systems  of  radiating  cor- 
puscles will  meet  the  case  with  a  rational 
solution,  while  wave-motion  will  not  meet 
it  at  all. 

But  the  reader  may  ask,  how  about 
light?  If  sound  can  inflect  and  be  heard 
distinctly  behind  an  obstructing  wall,  why 
should  not  li^ht?  And  why  should  any 
opaque  body  produce  a  shadow,  since 
there  can  be  no  complete  shadow  in  the 
case  of  sound?  I  answer  that  while  my 
hypothesis  of  secondary  corpuscular  radia* 


tions  explains  the  phenomena  of  sound, 
accounting  satisfactorily  for ats  power  of 
inflection  and  its  corresponding  diminu- 
tion of  intensity  after  being  thus  inflected, 
light  does  not  require  any  explanation  of 
this  kind  at  all.     No  solution  of  the  sort 
is  necessary,  because  light  does  not  ihflect, 
and  therefore  needs  no  solution  on  my 
theory  to  show  why  it, does  not.     I  have 
only  to  assume,  as  observation  shows,  that 
as  a  ray  of  light,  passing  through  the  air, 
is  invisible  at  right  sgigles,  hence  its  cor- 
puscles are  devoid  of  secondary  radiative 
power,  and  that  this  evidently  is  the  reason 
why  it  can  not  bend  around  an  obstructing 
body.     While,  therefore,  I  do  not  need  to 
explain  light  at  all, 'to  adapt  it  to  the  hy- 
pothesis  of   corpuscular    radiations,  the 
wave-theory  does  need   to  explain  both 
light  and  sound,  since  the  action  of  sound, 
by  inflecting  witho*ut  being   distorted  or 
marred,  flatly  contradicts  wave-motion  as 
seen  in  water,  while  light,  by  being  detoid 
of  inflective  power, flatly  contradicts  sound, 
by  showing  that  it  can  not  be  wave-motion 
if  sound  is.    My  solution  of  the  difference 
between  light  and  sound  teaches  that  while! 
sonorous  corpuscles  in  passing  through  the 
atmosphere  have  this  peculiar  power  of 
radiating  secondary  systems  of  corpuscu- 
lar emissions,  thus  enabling  sound  to  in- 
flect and  fill  its  proper  place  in  the  polity 
of  Nature,  light-corpuscles  have  no  such 
radiative  power,  and  do  not  need  it,  filling 
up  their  mission  by  their  wonderful  power 
of  reflection.    Hence,  there  is  no  inflection  ^ 
in  the  case  of  light.     This  natural  differ- 
ence between  light  and  sound  corpuscles 
is  no  more  anonaalous  or  surprising  than 
the  well-known  fact  that  sound  will  freely 
pass  through  wood,  which  is  entirely  ini-^ 
pervious   to   light,  while   both   light  and 
sound  will  pass  through  glass,  which  is  a 
perfect  bar  to  the  corpuscles  of  electricity! 
Before  returning  to  the  main  question 
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I  must  not  neglect  to  point  out  the  super- 
ficiality, not  to  say  absolute  fallacy,  of  this 
ratio  of  decrease  in  sound-intensity,  as  the 
square  of  the  distance  from  its  source^  laid 
down  by  Professor  Tyndall,  to  which  I 
have  already  incidentally  referred,  and 
on  which  the  novel  calculations  recently 
made  touching  sound-velocity  were  based. 
But  in  exposing  this  fallacy  and  thus  being 
obliged  to  show  that  this  eminent  physicist 
has  unconsciously  perpetrated  one  of  the 
most  glaring  and  astonishing  scientific 
errors  on  record,  it  is  nothing  against  him, 
individually  considered,  since  every  au- 
thority who  has  written  on  sound,  light,  or 
heat,  including  Professors  Helmholtz  and 
Mayer,  assumes  the  same  view  and  reasons 
from  the  same  erroneous  basis  of  calcula- 
tion. It  will  take  but  a  few  paragraphs  to 
expose  and  correct  this  fundamental  error 
in  science,  assumed  as  it  is  in  all  works 
on  natural  philosophy,  and  thus  show  the 
reader  what  kind  of  so-called  scientific  in- 
formation is  being  sown  broadcast  through 
the  land  for  the  enlightenment  of  our  col- 
lege students,  and  also  to  what  kind  of 
scientific  instructors  we  are  expected  to 
look  for  accurate  views  of  philosophy. 

I  now  ask  by  what  scientific  authority 
docs  Professor  Tyndall  adopt  *y>^/"tfx  the 
measure  in  estimating  this  ratio  of  decrease 
in  the  loudness  of  sound?  The  reader  has 
not  forgotten  his  language,  recently  quoted. 
He  says : — 

**  If  its  radius  be  three  feet  it  will  contain  nine 
Hmes  the  quantity  of  matter;  \i  four  feet  it  will 
contain  sixteen  times  the  quantity  of  matter,  and 
so  on.  .  .  .  The  intensity  or  loudness  of  sound 
diminishes  in  the  same  proportion,^* 

Why  did  not  this  careful  physicist,  if  he 
is  as  careful  as  he  is  reputed  to  be,  adopt 
meters^  or  rods^  or  inches^  or  furlongs^  or 
mileSy  or  leagues^  as  his  measure^  instead  of 
•*feet"?  Possibly  we  shall  find  out  the 
reason  after  a  little.     Had  he  employed 


rodSy  for  example,  as  his  measure  for  de- 
termining this  decrease  in  loudness  as  the 
square  of  the  distance  from  the  sounding 
body,  in  the  place  oifeety  we  would  find 
the  sound  of  the  steam  siren  at  a  distance 
of  ten  miles  diminished  in  loudness  only 
the  one  io,ooo,oooth  instead  of  the  one 
2,ooo,ooo,oooth,  as  recently  seen  to  be  the 
case  when  "feet"  were  employed  as  the 
measure;  and  would  thus  have  approached 
just  two  hundred  times  nearer  to  the  truth, 
since  the  supposition  of  any  sound  being 
distinctly  audible  after  being  reduced  to 
the  one  2,ooo,ooo,oooth  of  its  normal  in- 
tensity, is  so  preposterous  that  it  only 
needs  to  be  stated  to  be  refuted. 

But  suppose,  instead  oifeet  or  rodSy  Pro- 
fessor Tyndall  had  accidentally  stumbled 
upon  inches  as  his  measure,  which,  if  he 
had  made  it  the  subject  of  thought  at  all, 
he  had  exactly  the  same  right  to  adopt. 
His  language  would  then  have  read  like 
this : — 

**If  its  radius  be  three  inches  [from  the  centcf 
of  the  explosion]  it  will  contain  nine  times  the 
quantity  of  matter ;  if  four  inches  it  will  contain 
sixteen  times  the  quantity  of  matter,  and  p  on.  .  .  , 
The  intensity  or  loudtuss  of  sound  diminishes  in 
the  same  proportion, " 

It  would  really  seem  that  had  this  scien- 
tist accidentally  written  inches  instead  of 
*y>^/,"  while  preparing  his  lecture,  he 
would  have  at  once  seen  the  infinite  non- 
sense of  the  whole  formula,  and  would 
thus  have  overthrown  his  ratid  while  he 
was  writing  it  out.- 

Let  us  suppose  the  sound  of  the  steam 
siren  to  diminish  for  ten  miles  as  the 
square  of  the  distance  from  the  sounding 
body,  and  that  we  hold.  Professor  Tyndall 
rigidly  to  the  correctness  of  his  mode  of 
computing  the  ratio  of  proportionate  de- 
crease by  compelling  him  to  employ  inches 
instead  of  "feet"  as  his  measure.  Then 
instead  of  finding  the  sound  at  the  ten-mile 
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station  possessing  the  one  2,000,000,000th 
of  its  original  intensity,  as  it  necessarily 
must  have  when  "feet"  are  employed,  it 
actually  possesses  but  the  one  400,000,- 
000,000th  as  much  intensity  as  at  the  start, 
or,  in  other  words,  it  is  but  the  one  200th 
as  loud  as  it  would  be  by  adopting  **feet" 
as  the  measure !  Of  course  Professor  Tyn- 
dall  never  thought  of  this,  and  I  have  no 
doubt  .the  idea  that  it  makes  the  least 
difference  what  measure  is  employed  in 
determining  this  proportionate  decrease 
in  the  intensity  of  sound,  will  be  news  to 
him!  If  it  is  not  news  to  him,  then  he 
manifestly  practiced  an  imposition  upon 
his  audience. 

Now  I  will  not  here  deny  but  that  sound 
may  diminish  in  loudness  as  the  square  of 
tlie  distance  from  its  source,  under  some 
sort  of  restricted  measurement.  But  I 
ask,  As  the  square  of  what  distance!  Surely 
not  necessarily  the  same  measure  of  dis- 
tance employed  in  determining  the  quan- 
tity of  air  contained  in  a  shell  of  a  given 
thickness  and  at  a  given  radius!  Professor 
Tyndall  sees  no  distinction  here;  but  after 
correctly  determining  the  quantity  of  mat- 
ter in  the  various  shells  of  air  as  the  square 
of  the  distance, making  it  at  2  feet  4  times 
the  quantity;  at  3  feet  9  times  the  quan- 
tity; at  4  feet  r6  times  the  quantity,  "and 
so  on,"  he  adds:  ^Uhe  intensity  or  loudness 
cf  sound  diminishes  in  the  ^ame  proportion ^ 
Yet  we  see  by  applying  his  measure  of 
"feet"  to  the  sound  of  the  siren  for  a  dis- 
tance of  ten  miles  we  get  one  result,  mak- 
hig  the  intensity  decrease  2,000,000,000 
.imes,  while  by  applying  inches^  which  we 
have  the  same  right  to  do,  we  get  an  en- 
tirely different  result,  making  the  intensity 
decrease  400,000,000,000  times  in  the  same 
distance!  Surely  both  are  not  correct, 
while  it  is  no  doubt  evident,  even  to  Pro- 
^  fessor  Tyndall  by  this  time,  that  neither  of 
them  can  be. 


Perhaps  we  may  aid  this  learned  physi- 
cist by  helping  him  to  a  simple  nile  for 
determining  this  ratio  of  decrease  in  the 
intensity  of  sound.  In  the  first  place,  we 
may  state  it  as  a  truism  which  no  one  will 
question,  that  the  measure  to  be  employed  in 
computing  such  proportional  decrease  in  the 
intensity  of  particular  sounds  y  if  we  estimate 
by  the  square  of  the  distance  at  all,  must  al- 
ways and  of  necessity  vary  exactly  in  proper- 
tion  to  tJu  intensity  of  the  different  sounds  at 
the  starty  or,  in  other  words^  as  the  range  of 
t/ie  different  sounds  varies! 

Thus,  for  example,  a  very  soft  or  feeble 
sound,  though  it  may  decrease  according 
to  this  law,  as  the  square  of  the  distance 
from  its  source,  till  it  becomes  entirely  in- 
audible, the  same  exactly  as  a  loud  sound 
diminishes,  yet  manifestly  the  measur^ 
to  be  employed  in  estimating  its  compara- 
tive decrease  must  be  small  in  proportion 
to  that  of  a  loud  sound.  Instead  of  feet, 
meters,  rods,  or  furlongs,  in  such  a  case 
it  might  require  inches,  quarter  inches, 
or  even  lines,  to  get  the  proper  result 
Another  sound  of  greater  range,  or  of 
greater  intensity  at  the  start,  might  have 
its  proportionate  decrease  in  intensity 
approximately  computed  by  employing 
"feet"  as  the  measure, — while  a  very  loud 
sound,  such  as  that  of  the  steam  siren, 
having  a  range  of  ten  miles,  would  evi- 
dently require  a  long  measure  to  even 
approximate  the  true  proportion.  The 
superficiality,  in  a  case  of  this  kind,  of 
using  "feet"  as  the  measure  of  computing 
the  decrease,  which  Professor  Tyndall 
makes  alike  applicable  to  the  intensity  of 
all  sounds,  without  any  discrimination,  has 
been  fully  shown. 

Let  us  now  suppose  the  measure  suitable 
for  a  sound  having  the  range  of  the  steam 
siren  to  be  half  miles  instead  of  feet  or 
inches.  The  statement  of  its  ratio  of  de- 
crease in  loudness  would  then  read  some' 
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thing  like  this:  At  two  half  miles  from  the 
instrument  the  intensity  of  the  sound 
would  be  but  one  fourth  what  it  is  as  it 
leaves  the  siren;  at  three  half  miles  the 
intensity  would  be  but  one  ninth;  zXfour 
half  miles  the  intensity  would  be  but  one 
sixteenth,  and  so  on ;  and  at  twenty  half 
miles  the  intensity  would  have  diminished, 
by  such  a  measure  of  ratio,  to  ofte  four 
hundredth  of  what  it  was  at  the  start,  which 
would  manifestly  approximate  the  correct 
proportion  of  decrease  at  that  distance, 
instead  of  putting  it  at  the  preposterous 
reduction  of  one  2,000,000,000th  of  its 
original  intensity,  as  the  accidental  meas- 
ure of  this  eminent  authority  would  neces- 
sarily make  it. 

I  say  accidental^  because  it  is  entirely 
certain,  in- reading  his  statement  of  this 
law  governing  such  ratio  of  decrease  in 

* 

loudness  "as  the  square  of  the  distance," 
already  quoted,  that  he  had  not  the  most 
remote  idea  that  it  would  make  any  differ- 
ence what  measure  was  employed  in  com- 
puting such  comparative  decrease, — sup- 
posing, as  any  one  can  see  by  reading  his 
statement,  that  the  result  would  be  exactly 
the  same  whether  he  used  miles,  rods,  feet, 
or  itiches,  or  otherwise  he  would  surely 
never  have  employed  "feet"  without  some 
sort  of  qualification  as  to  the  range  of  the 
sound  to  be  taken  into  account,  thus  com- 
mitting himself,  as  he  has  done, to  a  fallacy 
in  science  of  which  he  will  be  ashamed  as 
long  as  he  lives. 

As  a  proof  that  this  view  of  the  matter 
is  correct,  it  is  evident  if  Professor  Tyndall 
had  been  explaining  the  decrease  in  the 
intensity  of  light,  as  the  square  of  the  dis- 
tance from  the  sun,  he  would  never  have 
used  "feet"  as  the  measure!  Why?  Be- 
cause he  would  have  intuitively  felt,  pos- 
sibly without  asking  the  reason  why,  that 
a  mathematical  progression  based  on  so 
small  a  measure   for  such  an   enormous 


distance  would  have  been  simply  ridicu« 
lous !     Yet  he  tells  us  that, — 

**Thc  action  o{  sound  thus  illustrated  is  exactly 
the  sanie  as  that  of  light  and  radiant  htat.  They, 
like  sound,  are  wave-motions.  Like  sound  they 
diffuse  themselves  in  space,  diminishing  in  inten* 
sity  according  to  the  sanu  law,** — Lectures  on  Sound, 
p.  13. 

In  estimating  the  ratio  of  decrease  in 
the  intensity  of  the  sun's  light,  as  the 
square  of  the  distance,  this  physicist  would 
probably  not  think  of  using  a  less  measure 
than  miles;  yet  even  this  would  be  vastly 
too  small  to  express  the  true  ratio  of  de- 
crease, as  it  would  make  the  proportion 
of  solar  light  on  the  earth  but  the  one 
9,ooo,ooo,ooo,ooo,oooth  of  its  intensity  at 
the  sun,  whidh  is  an  almost  infinite  ex- 
aggeration of  the  facts  in  the  case.  In- 
stead of  the  measure  for  properly  express- 
ing this  ratio  being  miles,  if  it  were  million 
miles  it  would  be  much  more  nearly  cor- 
rect, thus  making  the  intensity  of  the  sun's 
light  on  the  earth  but  the  one  nine  thou- 
sandth of  what  it  actually  is  in  contact 
with  the  photosphere  of  that  luminary. 

But  the  clearest  demonstration  of  the 
superficiality  of  Professor  Tyndall's  use 
of  "feet"  in  his  ratio  for  determining  the 
decrease  in  a  sound's  intensity  (leaving  us 
to  infer  that  the  same  measure  was  appli- 
cable to  all  sounds)  is  the  fact  that  tlie 
entire  range  of  many  sounds  is  less  than  a 
foot!  The  music  of  the  midge,  for  ex- 
ample, as  recently  stated,  is  inaudible  at 
the  distance  of  a  foot,  though  intensely 
audible  if  performed,  as  it  often  is,  near 
the  entrance  to  the  auriqular  passage. 

Now,  this  sound,  like  all  others,  de- 
creases in  loudness  according  to  the  same 
uniform  law,  call  it  "as  the  square  of  the 
distance  from  its  source"  if  you  like,  to 
the  extreme  limit  of  its  audibility,  which 
it  does  as  literally  and  truly  as  does  the 
sound  of  a  steam  siren  with  its  effective 
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range  of  ten  mfles.  Yet  how  laughably 
absurd  it  would  be  to  apply  Professor 
Tyndall's  measure  of  "feet"  to  the  music 
of  these  ephemera !  Let  us  try  it :  If  the 
distance  from  the  midge  be  two  feet  the 
loudness  of  the  sound  will  be  one  fourth;  if 
the  distance  be  three  feet  the  loudness  will 
be  one  ninth;  if  the  distance  h^  four  feet 
the  loudness  will  be  one  sixteenthy  and  so  onl 
Yet  the  sound  entirely  ceases  within  a 
single  foot,  and  thus  passes  through  all 
the  gradations  of  decrease  "as  the  square 
of  the  distance;"  and  even  through  a 
greater  progression  of  diminution  within 
this  foot  than  the  sound  of  the  fog-horn 
passes  through  in  a  range  of  ten  miles, 
since  it  is  still  distinctly  heard  at  that  dis- 
tance! To  employ  "feet,"  therefore,  in 
computing  the  ratio  of  decrease  in  the 
loudness  of  the  sound  of  a  gnat  would  be 
a  measure  about  as  much  out  of  propor- 
tion one  way  as  it  would  be  enormously 
too  small  when  applied  to  the  sound  of 
the  steam  siren.  It  is  therefore  manifestly 
evident  that  these  beautiful  distinctions, 
equally  applicable  to  decrease  in  the  in- 
tensity of  sound,  light,  and  heat,  which 
seem  so  self-evident  that  a  schoolboy  who 
had  used  a  slate  and  pencil  for  a  single 
month  ought  to  have  noted  them,  never 
entered  the  mind  of  this  eminent  lecturer, 
who  is  quoted  as  standard  authority  in 
physical  science  all  over  the  land,  and 
whose  works  on  sound,  light,  and  heat  are 
so  eagerly  sought  for  by  scientific  students 
among  all  nations  that  they  have  been 
already  translated  into  the  principal  lan- 
guages of  Europe ! 

It  is  thus  seen  that  the  amplification  of 
the  wave-theory  at  every  turn,  even  in  the 
hands  of  its  ablest  exponents,  necessitates 
the  employment  of  laws,  formulas,  and 
ratios,  which,  when  analyzed,  are  found 
not  only  to  be  pitiably  insufficient,  but 
completely  subversive  of  undeniable  facts 


of  science  and  well-known  principles  cf 
mechanics. 

Though  I  have  been  thus  forced  into  a 
digression  from  the  main  argument  based 
on  the  supposition  of  *  condensations  and 
rarefactions,"  in  order  to  explain  the  cor- 
puscular hypothesis,  and  also  to  correct 
Professor  Tyndall's  misapprehension  as 
to  the  proportional  diminution  of  sound- 
intensity,  thus  reducing  the  decrease  in 
the  sound  of  a  steam  siren  from  one 
2,ooo,ooo,oooth  of  its  intensity,  according 
to  his  ratio,  to  about  one  400th,  still  it 
does  not  weaken  the  argument  drawn 
from  such  diminution,  by  which  I  showed 
a  corresponding  decrease  or  increase  in 
sound-velocity.  It  only  brings  the  fatal 
effect  of  the  heat  hypothesis  of  Laplace 
within  the  comprehension  of  the  mathe- 
matician. It  still  remains  an  unanswerable 
fact,  if  there  is  any  truth  in  the  solution 
of  Laplace  or  in  the  idea  of  "condensa- 
tions and  rarefactions  "of  the  air  produced 
by  sound,  that  the  velocity  of  sound  and 
the  loudness  of  sound  must  correspond- 
ingly increase  and  decrease  together,  since 
the  augmentation  of  velocity  depends  upon 
the  amount  of  heat  generated,  just  as  the 
heat  depends  upon  the  amount  of  the  con- 
densation, while  //  is  also  upon  the  difference 
of  density  tlutt  loudness  depends.  Hence,  the 
heat  solution  of  Laplace  based  on  such 
condensations  of  the  atmosphere  must 
necessarily  be  a  fallacy. 

As  all  physicists  will  admit  that  this  dis- 
crepancy of  Newton  overthrows  the  wave 
hypothesis  unless  it  is  susceptible  of  a 
satisfactory  scientific  explanation  which 
will  reconcile  it  with  the  observed  ve- 
locity of  sound,  and  since  the  heat  solu- 
tion of  Laplace — the  only  one  ever  claimed 
to  meet  the  difficulty — turns  out  to  be  not 
only  no  solution  at  all,  but  an  unmitigated 
scientific  excrescence,  literally  lugged  into 
the  theory  to  meet  a  desperate  emergency. 
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may  we  not  fairly  conclude  that,  as  the 
question  now  stands,  the  discrepancy  of 
Newton  still  remains  unimpaired,  and  con- 
sequently that  the  wave-theory  now  occu- 
pies the  anomalous  position  of  an  edifice 
|whose  foundation  is  utterly  shattered? 

Even  if  the  unanswerable  difficulties  in 
the  way  of  this  hypothesis  of  Laplace  now 
being  presented  had  never  been  named 
or  thought  of,  the  supposed  relation  of  den- 
sity  to  elasticity  as  the  law  which  deter- 
mines the  velocity  of  sound  through  all 
bodies,  and  on  the  analysis  of  which  La- 
place   formulated    his    solution,  can    be 
shown  T)eyond  all  question   to  have  no 
foundation   in   science  or  in  fact,  being 
purely  chimerical,  and  contradicted  by  the 
observed  velocity  of  sound   through  va- 
rious well-known  substances  in  addition 
to  our  atmosphere,  so  signally  demonstrated 
in  Newton's  calculation  to  be  in  direct 
opposition  to  the  law.     This  relation  of 
the  density  of  a  body  to  its  elasticity  as  the 
basis  of  sound- velocity  through  all  bodies, 
like  the  wave-theory  which  it  supports,  is 
a  mere  hypothesis  fabricated  and  formu- 
lated for  a  specific  purpose  out  of  a  few 
superficial  observations, — in  vented,  in  fact, 
to  aid  wave*motipn  by  systematizing  its 
principles,  the  bottom  of  which  is  shown, 
the  moment  it  is  held  up  to  the  light,  to 
have  fallen  out  in  the  time  of  Sir  Isaac 
Newton.     If  there  were  nothing  else  to 
prove^tay  assertion  true,  that  single  dem- 
onstration of  Newton,  in  his.  careful  anal- 
ysis of  the  density  and  elasticity  of  the 
air,  shows  that  this  universal  medium  of 
sound-conduction  is  diametncally  exposed 
to  the  hypothesis,  unless  aided,  by  the  heat 
solution  of  Laplace^  which,  when   exam- 
ined, turns  out  to  be  grotesquely  imprac- 
ticable, having  been   formulated,  as  just 
shown,  without  the  shadow  of  science  or 
reason  to  justify  it,  since  there  is  neither 
condensation  nor  heat  produced  by  sound. 


At  the  time  Newton  made  this  discov- 
ery, physicists  who  advocated  the  wave- 
theory  of  sound  appeared  intuitively  to 
agree  among  themselves  that  if  this  single 
discrepancy  in  their  formula  could,  by 
hook  or  by  crook,  be  reconciled,  and  the 
difiiculty  successfully  explained  away,  their 
theoretic  coast  would  be  clear,  and  that 
all  other  bodies  or  substances  whatever  as 
sound-conductors  could  be  readily  made 
to  fall  into  line  and  quiescently  conform 
to  this  law  of  density  and  elasticity*  Yet 
one  would  have  supposed,  after  Newton 
had  thus  shown  by  undeniable  figures  and 
facts  that  this  law  of  velocity  was  wrong 
as  related  to  atmosphere,  by  a  palpable 
discrepancy  of  174  feet  a  second,  that 
physicists  would  have  weakened  sufficient- 
ly at  least  to  look  around  them  and  see 
if  it  were  not  possible  for  other  bodies 
through  which  sound  travels  to  show  like 
indications  of  rebellion  against  their  law. 
Instead  of  doing  so,  they  bent  all  their 
energies  to  the  one  task  of  overcoming 
this  single  adnutted  contradiction  of  the 
wave-theory  as  based  on  the  known  elas- 
ticity and  density  of  the  air,  making  all 
sorts  of  ingenious  suggestions  without  suc- 
cess, till  at  last  the  scientific  mountain, 
having  labored,  brought  forth  this  con- 
temptibly small  and  ludicrously  deformed 
mouse  of  Laplace! 

Professor  Tyndall  briefly  states  this  law 
of  density  and  elasticity  as  applied  to  the 
air, which  is  equally  applicable  to  all  other 
kinds  of  sound-conductors,  as  follows: — 

"The  velocity  of  sound  in  air  depends  on  the 
elasticity  of  the  air  in  relation  to  its  density.  The 
greater  \%  the  elasticity*  the  swifteris  the propagati$n; 
the  greater  iht  density  the  slower  is  the  fropagation."* 
—^Lectures  an  Sounds  p.  45. 

Now,  as  a  matter  of  course,  if  .a  bodv 
could  be  found  having  great  density  andl 
no  elasticity,  it  is  clear,  if  there  is  any  foun- 
dation for  this  law, sound  should  not  travel 
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through  such  a  substance  at  all,  since  this 
is  evidently  what  the  law  means  if  it  means 
Anything.  *Such  a  body  we  have  in  lead. 
It  is  not  only  among  the  densest  of  metals, 
but  is  almost  entirely  devoid  of  elasticity 

-  (as  much  so  nearly  as  a  mass  of  putty), 
according  to  t^tt^  known  definition  of  the 
term  elasticity  given  in  our  dictionaries. 
Yet  it  is  a  fact,  as  admitted  by  Professor 
Tyndall  himself  {Lectures  on  Sounds  p.  39), 
that  sound  travels  through  lead  with  a  ve- 
locity of  over  4,000  feet  a  second,  or  nearly 
four  times  its  velocity  in  air!  What, then, 
becomes  of  this  formidable  law  based  on 
the  relation  of  density  to  elasticity? 

I  see  no  way  for  scientific  investigators 
to  get  over  this  new  leaden  difficulty,  un- 
less some  modern  Laplace  will  invent 
another  hypothesis,  based,  say,  on  the  pe- 
culiar molecular  structure  of  this  metal, 
and  show  by  some  sort  of  an  elaborate 
formula  that  a  sufficient  amount  of  elec- 
tricity is  generated  by  the  passage  of  a 
sound-wave  through  it  to  counterpoise 
this  lack  of  elasticity!  Possibly  the  fa- 
cility with  which  lead  fuses  might  interfere 
somewhat  wilh  the  generation  of  a  suffi- 
cient electrical  current  to  meet  the  con- 
ditions of  the  new  hypothesis.  At  all 
events,  it  could  be  easily  modified  in  half 
a  dozen  ways  to  make  a  much  more  plaus- 
ible showing  than  the  original  Laplace 
made  in  adding  174  ffeet  a  second  to  the 
velocity  of  sound  in  air  on  the  ground  of 
the  generation  of  heat  by  sonorous  "con- 
densations and  rarefactions'*  which  never 
had  an  existence,  and  never  can  have,  ex- 
cept in  the  highly  wrought  fancy  of  phys- 

•  icists. 

1      But  supposing  this  formula  to  be  ad- 

'  justed  to  suit  the  molecular  structure  of 
Uad,  there  would  be  a  similar  trouble  at 
once  with  pure  gold  and  copper^  which  are 
(ikewise  practically  devoid  of  elasticity, 
though  they  are  among  the  densest  of 


metals.  Yet  this  same  high  authority  u- 
sures  lis  that  sound  actually  travels  .hrough 
gold  at  a  velocity  of  5,000  feet  a  second, 
and  through  copper  at  a  velocity  of  11,000 
feet,  or  ten  times  its  velocity  through  the 
atmosphere,  which  is  known  to  be  among 
the  most  elastic  and  least  dense  of  physical 
bodies !     (See  Lectures  on  Sound,  p.  39.) 

The  truth  is,  this  so-called  "law"  as  the 
basis  of  sound-velocity,  formulated  on  the 
relation  of  density  to  elasticity,  is  as  fallacious 
as  is  tlie  wave-theory  built  upon  it,  and  the 
two  hypotheses  therefore  are  well  matched, 
being  equally  destitute  of  scientific  foun- 
dation. Hence,  we  are  again  brought 
around,  almost  unexpectedly,  to  the  same 
great  scientific  and  natural  fact  that  sound 
travels  through  all  bodies  with  a  velocity 
and  facility"  exactly  commensurate  with 
their  conductive  quality,  whatever  that 
may  consist  in,  depending  on  molecular 
structure, — that  is,  the  relative  position 
and  arrangement  of  their  ultimate  atoms, 
— and  perhaps  other  conditions  at  present 
unknown,  the  same  as  those  under  which 
electricity  travels  and  by  which  it  is  gov- 
erned, though  each  acts  under  the  control 
of  laws  peculiar  to  itself.  No  man  can 
tell  why  electricity  passes  ,throug|i  copper 
or  silver  with  greater  facility  than  through 
iron  ox  platinum;  nor  can  any  one  fonnu- 
late  a  law  of  elasticity,  or  density,  or  com- 
pressibility, or  porosity,  or  ductility,  or 
malleability,  which  will  explain  whf  elec- 
tricity will  not  pass,  for  example,  through 
glass  at  all,  which  is  the  best  known  con- 
ductor of  sound,  so  far  as  velocity  is  con- 
cerned. 

These  laws  of  conduction,  radiation, 
diffusion,  attraction,  repulsion,  &c.,  as  be- 
fore remarked,  are  among  the  unknown, 
and,  at  present,  unknowable  mysteries  of 
Nature.  Whenever  we  shall  accept  the 
great  fundamental  truth  that  we  are  sur- 
rounded with  substantial  but  incorporeal 
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entities,  such  as  light,  heat,  sound,  elec- 
tricity, magnetism,  gravitation,  &c.,  whose 
laws  and  principles  of  operation,  as  inscru- 
table as  their  author,  lie  hidden  in  the 
Ultimate  Causation  of  all  things,  the  rela- 
tions of  which,  as  well  as  their  modes  of 
operation,  can  only  be  apprehended  by 
mortals  in  the  contemplation  of  their  cor- 
poreal results  through  experiment  and  ob- 
servation, we  shall  then  have  arrived  at  a 
much  better  mental  condition  for  the  at- 
tainment of  true  scientific  knowledge  than 
by  assuming  pretentious  laws  and  formu- 
lating elaborate  hypotheses  for  the  expli- 
cation of  the  unsolvable  mysteries  of  Na- 
ture, and  which,  as  recently  witnessed, 
contravene  not  only  the  unalterable  de- 
crees of  mathematics,  but  render  nugatory 
the  stubborn  facts  of  mechanics  exempli- 
fied in  the  constant  experience  of  every 
living  creature. 

When  the  discrepancy,  of  which  I  have 
been  speaking,  of  174  feet  a  second  be- 
tween the  observed  and  the  calculated 
velocity  of  sound,  was  first  discovered  by 
Sir  Isaac  Newton,  he  should  have  at  once 
abandoned  the  undulatory  theory  of  sound 
as  a  practical  absurdity,  contradicted  in 
its  fundamental  principles  by  the  observed 
facts  of  Nature,  and  thus  have  saved  the 
world  the  demonstrated  result  not  gnly  of 
sound  traveling  at  a  velocity  of  66,000,000 
miles  a  second,  as  logically  deduced  in  the 
case  of  the  steam  -siren,  but  the  infinitely 
impossible  performance  of  an  insect  shak- 
ing four  cubic  miles  of  atmosphere  into 
"condensations  and  rarefactions"  by  the 
movement  of  its  tiny  legs  in  the  free  air, 
thus  exerting  a  mechanical  force  of  5,000,- 
000,000  tons,  according  to  the  plainest 
vulgar  fractions  furnished  by  Professor 
Mayer,  or  66,000,000,000,000  tons,  as 
shown  by  the  indisputable  heat  and  pres- 
sure figures  of  Professor  Tyndall  made 
necessary  by  the  solution  of  Laplace. 


No !  Instead  of  doing  such  a  sensible 
thing  as  at  once  giving  up  the  hypothesis 
as  untenable,  Newton  took  it  for  granted 
that  nothing  but  the  wave-theory  would 
answer  the  purpose,  or  have  any  effect  in 
solving  the  problems  of  sound,  since  it 
was  at  that  time,  as  it  is  now,  the  univer- 
sally accepted  hypothesis;  and  hence  he 
began  to  cast  about  for  some  sort  of  ex- 
planation of  this  discrepancy  which  might 
reconcile  it  with  the  observed  velocity  of 
sound,  and  which,  as  already  seen,  finally 
culminated  in  the  enormous  folly  of  La- 
place's solution,  involving  the  actual  gen- 
eration of  heat,  by  the  singing  of  a  locust, 
sufficient  to  raise  a  full  head  of  steam  in 
twelve  hundred  million  locomotive -boilers  at 
one  time,  as  any  mathematician  can  calcu- 
late by  transferring  the  heat  thus  generated 
in  the  condensed  half  of  the  air  to  the 
proper  number  of  cubic  feet  of  water! 

A  more  astounding  want  of  philosophical 
sagacity  than  was  thus  exhibited  by  Newton 
and  hi§  contemporaries  in  not  giving  up 
the  wave-theory  as  a  fallacy  of  science, 
after  its  foundation  had  been  swept  away, 
is  not  on  record,  and  it  will  be  so  regarded 
by  future  physicists  while  books  are  read. 

But  here,  unexpectedly,  this  locust  can 
render  me  another  little  service  by  showing 
how  easy  it  is  for  a  false  theor}'  to  contra- 
dict itself  when  it  comes  down  to  the  dis- 
cussion of  details.  I  have  already  given 
numerous  examples  of  this  kind  from  the 
writings  of  these  eminent  physicists  whom 
I  have  the  honor  of  reviewing;  but  those 
are  only  mere  specimens  of  what  may  yet 
be  expected,  and  of  which  these  works  on 
sound  arc  necessarily  full  from  beginning 
to  end.  This  is  no  exaggeration;  for  it  is 
practically  impossible  for  the  ablest  advo- 
cates of  the  theory,  in  writing  an  extended 
treatise  on  the  subject,  to  discuss  the  de- 
tails of  one  branch  or  one  class  of  phe 
nomena,  without  flatly  contradicting   the 
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To  suppose  any  man  capable  of  believ- 
ing, after  the  foregoing  citations  (supposing 
Professor  Tyndall's  views  correct  as  to 
the  effects  on  the  air  of  a  vibrating  string), 
that  so  diminutive  a  creature  as  a  locust 
can  actually  convert  such  a  vast  atmos- 
pheric area  into  "condensations  and  rare- 
factions," exerting  a  pressure  sufficient  to 
generate  the  heat  involved  in  the  hypoth- 
esis of  Laplace,  would  be  to  suppose  him 
hopelessly  insane  and  mentally  irrespon- 
^ible  for  his  acts. 

The  reader  may  now  pertinently  ask 
how  it  is  possible  that  a  pretended  scien- 
tific theory,  so  utterly  devoid  of  founda- 
tion in  fact  and  so  ridiculously  absurd  in 
reason  and  philosophy  as  the  foregoing 
arguments  appear  to  make  this,  should 
have  continued  to  exist  from  generation 
to  generation,  and  to  be  accepted  as  true 
science  by  the  most  enlightened  and  critic- 
al minds  of  the  world,  in  all  ages.  Why, 
he  may  appropriately  inquire,  has  not  some 
one  else,  of  all  the  thousands  who  have 
investigated  this  question,  made  the  im- 
portant discovery,  if  discovery  it  be,  that 
the  wave-theory  is  a  baseless  fallacy,  with 
all  these  mechanical  facts  and  funda- 
mental considerations  as  open  to  examina- 
tion and  as  susceptible  of  being  under- 
stood by  every  other  physicist  as  by  the 
writer  of  this  monograph? 

I  can .  only  say,  in  reply  to  this  natural 
inquiry,  that  the  blinding  effect  of  a  uni- 
versally accepted  theory,  however  false 
^nd  absurd,  handed  down  from  one  gen- 
eration to  another^  indorsed  by  the  author- 
ity of  the  greatest  intellects,  and  the  ten- 
dency of  such  a  theory  to  stifle  doubt  and 
paralyze  critical  investigation  as  to  the 
foundation  on  which  it  rests,  and  thus  to 
prevent  the  origination  of  any  inquiry  con- 
cerning its  conflicting  phenomena,  except 
so  far  as  to  harmonize  them  with  its  ad- 
mitted scientific  basis,  is  one  of  the  most 


singular,  as  well  as  one  of  the  best  estab- 
lished psychical  facts  in  the  history  of  in-  * 
tellectual  progress. 

The  Ptolemaic  theory  of  astronomy, 
which  made  the  earth  the  center  of  the 
universe,  and  taught  that  the  sun,  moon, 
and  stars  revolved  around  it  every  twenty- 
four  hours,  and  which  had  stood  for  two 
thousand  years  comparatively  unchal- 
lenged, just  because  each  preceding  gen- 
eration had  passed  it  along  to  the  next 
without  calling  its  fundamental  principles 
in  question,  though  philosophers  of  every 
age/  from  the  time  of  the  Ptolemys  down, 
had  been  terribly  puzzled  over  its  contra- 
dictory details,  furnishes  a  vivid  illustra- 
tion of  the  tendency  of  any  theory,  which 
has  existed  for  centuries,  to  close  up,  by 
the  accumulating  debris  of  ages,  all  the 
passages  which  at  its  commencement  may 
have  led  to  the  subcellar  and  to  its  very 
foundation-walls.. 

This  very  difficulty,  which  so  puzzles  the 
reader,  as  to  how  it  is  possible  for  the 
wave-theory  to  have  remained  unshaken 
for  so  many  generations,  without  a  single 
physicist  venturing  to  call  it  in  question 
or  expose  its  self-evident  absurdities,  and 
yet  that  it  should  be  all  the  while  false 
and  without  the  least  foundation  in  fact 
or  science,  was  precisely  the  argument 
made  use  of  in  the  time  of  Copernicus 
and  Gallileo  in  favor  of  still  continuing 
to  adhere  to  the  Ptolemaic  hypothesis! 
Gallileo  replied  to  this  reasoning  that  the 
truth  or  falsity  of  the  new  hypothesis 
must  be  judged  by  the  weight  of  facts  and 
the  force  of  mathematical  deductions,  and 
not  by  superficial  appearances  or  the  plea 
of  authority  based  on  what  philosophers 
may  have  taught  in  ages  past ; — that  some 
one  had  to  be  the  first  to  discover  any  new 
scientific  truth,  and  especially  to  find  out 
the  true  relations  existing  between  the 
earth  and  the  other  members  of  the  solar 
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system,  and  their  relation  one  to  another 
and  that  Copernicus,  out  of  all  the  millions 
who  had  thought  upon  the  subject,  hap- 
pened to  combine  the  particular  qualifica- 
tions and  to  be  trained  with  the  proper 
educational  advantages  which  enabled  him 
to  break  through  the  film  of  false  reason- 
ing and  to  grasp  the  key  which  opened 
the  door  into  the  avenue  leading  to  the 
true  solution  of  the  problem.  The  scien- 
tific conflict  was  severe;  but  the  Coper- 
nican  theory  finally  prevailed,  and  is  now 
universally  believed,  notwithstanding  the 
specious  argument  of  the  philosophers  of 
that  day  based  on  this  always  unsafe  crite- 
rion of  venerated  authority. 

So,  I  predict,  will  the  corpuscular  hy- 
pothesis of  sound  finally  triumph  over  the 
venerable  wave-theory,  without  a  tithe  of 
the  conflict  or  enduring  doubt  which  char- 
acterized the  decadence  and  final  dissolu- 
tion of  the  Ptolemaic  system;  and  with 
no  decree,  civil  or  ecclesiastical,  to  check 
the  outward  strides  of  the  one  or  bolster 
up  the  waning  fortunes  of  the  other.  In 
this  view  I  confidently  look  forward  to  the 
near  future,  when  it  will  be  as  rare  a  cir- 
cumstance for  a  physicist  to  express  a  be- 
lief in  atmospheric  waves  as  the  true  mode 
01  sound-propagation,  as  it  is  now  to  hear 
any  man  pretending  to  a  scientific  educa- 
tion suggest  the  possibility  of  the  earth 
being  stationary  and  flat  instead  of  being 
a  revolving  globe ! 

For  an  astronomer  at  this  day  to  be 
obliged  to  reason  with  a  pretended  philos- 
opher who  could  really  assume,  on  account 
of  mere  appearances,  that  the  earth  neces- 
sarily stands  still,  and  that  the  millions  of 
celestial  bodies  actually  revolve  about  it 
every  twenty-four  hours;  and  to  be  com- 
pelled to  seriously  go  into  the  details  of 
argument  with  such  a  mind,  after  knowing 
what  an  astronomical  student  must  neces- 
sarily know  about    the  motions  of    the 


heavenly  bodies  and  the  infinite  impossi- 
bility of  such  a  supposition  being  true  ;— 
and  feeling,  as  he  would  be  forced  to  feel, 
that  a  man  pretending  to  the  least  degree 
of  scientific  education  must  be  absolutely 
without  excuse  for  holding  to  so  stupid  an 
idea  in  this  age  of  general  intelligence,  re- 
quires about  the  same  degree  of  patient 
equanimity  of  temper,  and  shows  a  parallel 
example  of  the  mingled  commiseration  and 
astonishment  which  the  writer  of  this  re- 
view is  compelled  to  cultivate  and  to  feel 
while  patiently  pointing  out  the  self-evident 
fallacies  and  inconsistencies  of  the  wave- 
theory  of  sound,  and  the  pitiable  involve- 
ment of  these  eminent  scientific  investiga- 
tors who  are  so  misguided  and  self-deceived 
as  to  advocate  it. 

Should  any  physicist  a  hundred  years 
hence  happen  to  be  so  illy  informed  and 
so  far  behind  the  age  as  to  believe  in  and 
advocate  the  preposterous  positions  in- 
volved in  the  current  wave-theory  of  sound, 
the  educated  scientist  of  that  epoch  in 
attempting  to  set  him  right  will  then  feel 
about  the  same  indefinable  sensation  of 
pity  mingled  with  disgust  that  the  astron- 
omer of  to-day  feels  when  hearing  some 
scientific  lunatic  urge,  as  is  sometimes  the 
case,  that  the  earth  can  not  revolve  on  it^ 
axis,  because,  if  it  did  so,  it  would  overturn 
the  water-b.ucket ;  or  that  the  writer  of  this 
review  is  compelled  to  feel  while  trying  to 
convince  Professors  Tyndall,  Helmholtz, 
and  Mayer  that  a  locust  can  not,  by  mov- 
ing its  legs,  throw  four  cubic  miles  of  air 
into  "condensations  and  rarefactions, "and 
thus  exert  a  mechanical  pressure  of  thou- 
sands of  millions  of  tons! 

The  lesson  taught  us  by  the  humiliating 
fact  of  the  long-enduring  sway  of  the  Pto- 
lemaic system  of  astronomy,  while  all  the 
time  absurdly  false,  should  warn  us  against 
taking  anything  in  science  on  trust,  or  be« 
lieving  it  to  be  true  just  because  it  is  sane* 
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tified  by  the  indorsement  of  a  long  and 
immortal  line  of  scientific  names, —  espe- 
cially while  anything  about  it  has  not  been 
subjected  to  the  most  scrutinizing  scientific 
research.  The  creed  to  which  I  have 
sworn  fidelity,  and  to  which  I  have  affixed 
my  hand  and  signet,  though  a  negative 
creed,  is  nevertheless  my  Bible  in  all  scien- 
tific matters,  napiely,  not  to  accept  any- 
thing as  philosophical  or  scientific  tnith, 
or  to  allow  it  the  weight  of  a  feather  in 
my  convictions,  because  it  has  been  be- 
lieved in  or  advocated  by  any  man  or  set 
of  men,  however  renowned  their  names 
may  be. 

A  pet  bear,  it  is  said,  can  be  so  long 
accustomed  to  being  chained  to  a  stake 
that  it  will  continue  on  to  circle  in  the 
same  beaten  path  without  thinking  of  ven- 
turing beyond  the  limits  of  its  wont,  even 
for  days  after  its  chain  has  been  removed. 
There  have  been  scientific  pet  bears  in  all 
ages,  and  I  fear  the  race  has  not  yet  be- 
come extinct. 

An  illustration  of  the  force  of  habit 
and  the  influence  of  traditional  authority 
handed  down  from  predecessors  by  which 
we  are  many  times  led  to  accept  the  great- 
est of  absurdities  without  calling  them  in 
question,  is  given  in  a  story  told  of  a  cer- 
tain commandant  of  an  old  fortification 
somewhere  I  think  in  Germany,  who,  on 
assuming  command  of  the  station,  found 
that  every  .morning  and  evening,  as  regu- 
larly as  the  sun  rose  and  set,  a  soldier  was 
stationed  as  g'jard,  by  the  subordinate 
officer,  over  a  certain  piece  of  jjround 
near  the  mote.  The  commandant,  though 
struck  with  the  circumstance,  supposed  it 
to  be  all  right,  and  therefore  did  not  re- 
quire an  explanation,  but  proceeded  to 
attend  to  his  daily  routine  of  duties.  At 
length,  continuing  to  observe  day  after 
day  this  singular  and  apparently  uncalled- 
for  changing  of  guard,  he  concluded  to 


inquire  the  cause  of  so  strange  a  ctistom. 
But  on  questioning  his  staff-officets  they 
were  unable  to  give  him  any  information 
on  the  subject.  He  then  called  up  an  old 
sergeant  who  had  been  stationed  at  the 
fort  for  many  years,  but  his  inquiries  met 
with  the  same  result.  The  sergeant  in- 
formed his  superior  that  when  he  came 
there  it  was  customary  to  place  a  guard 
over  that  piece  of  ground  every  morning 
and  evening,  and  that  the  sergeant  who 
had  preceded  him  for  years  told  hira,  on 
being  transferred,  that  it  had  been  the 
custom  since  his  first  entrance  into  the 
service. 

At  last  the  commandant  began' an  ex* 
amination  of  the  records  kept  by  his  pre- 
decessors, when,  finally,  to  his  astonish- 
ment, he  ascertained  that  forty  years  pre- 
viously a  certain  officer  in  charge  of  this 
fort  had  brought  his  family  to  reside  with 
him  during  the  summer, —  that,  for  their 
comfort  and  convenience  he  had  planted 
this  patch  of  ground  with  cabbageSy  and 
that  some  neighboring  cows  being  in  the 
habit  of  breaking  into  his  garden  through 
the  frail  fence,  he  had  deemed  it  expe- 
dient to  station  a  guard  to  keep  them 
away!  But  notwithstanding  the  neigh- 
boring farm-house,  and  with  it  the  cows, 
had  long  since  disappeared,  and  although 
no  cabbages  or  other  vegetables  had  been 
grown  upon  this  spot  of  ground  for  forty 
years, yet  the  succeeding  officers  in  charge, 
year  after  year,  without  inquiring  into  the 
reason  why,  but  faithful  to  the  traditions 
of  their  predecessors,  and  alone  from  the 
force  of  habit  and  out  of  respect  to  au- 
thority, had  continued  the  practice  of 
mounting  guard  over  this  vacant  cabbage- 
patch  because  it  was  customary  to  do  so! 

In  about  the  same  manner,  and  for  rea- 
sons not  a  whit  better,  Newton.  Laplace, 
Helmholtz,  Tyndall,  and  Mayer  have  con- 
tinued year  after  year  and  generation  after 
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generation  to  place  the  wave-theory  on 
duty  just  because  the  custom  was  inaugu- 
rated by  Pythagoras  2,500  years  ago,  and 
wave-motion  made  to  stand  guard  over 
one  of  his  superficial  observations, — while 
modem  physicists,  with  their  immeasurable 
scientific  advantages,  could  have  easily 
seen,  had  they  exercised  their  reason  and 
examined  the  records  of  Nature,  that  the 
cows  and  cabbages  of  that  ancient  philos- 
opher, if  they  ever  existed,  have  long  ago 
disappeared,  leaving  no  use  whatever  for 
the  wave-theory  of  sound  to  be  placed  on 
guard. 

But  even  yet  I  have  not  extracted  my 
strongest  and  most  conclusive  argument 
out  of  that  valuable  locust^  which  has  been 
stridulating  so  unpleasantly  in  the  ears  of 
physicists,  and  playing  such  tantalizing 
havoc  with  the  wave-theory  during  so  many 
pages  of  this  chapter.  I  now  have  another 
service  for  it  to  perform, which  will  so  com- 
pletely overthrow  the  assumption  of  atmos- 
pheric sound-waves  as  apparently  to  end 
the  controversy  on  the  subject,  and  in  such 
a  way  as  would  even  seem  not  to  admit 
the  intervention  of  a  quibble  to  save  the 
hypothesis  from  destruction.  I  make  this 
somewhat  confident  prefatory  remark  at 
introducing  this  argument  in  order  to  pre- 
pare the  reader  for  what  may  be  safely 
termed  demonstrative  evidence  against  the 
wave-theory,  even  if  any  ambiguity  may 
have  been  imagined  as  attaching  to  pre- 
vious arguments.  I  am  willing,  so  far  as 
the  truth  or  falsity  of  the  wave-hypothesis 
is  concerned,  to  entirely  ignore  the  pre- 
ceding considerations,  as  if  they  had  no 
existence,  and  let  the  theory  stand  or  fall 
on  the  merits  of  the  single  argument  now 
to  be  presented,  to  which  I  especially  in- 
vite the  attention  of  the  three  eminent  au- 
thorities whose  writings  I  have  the  honor 
•f  reviewing. 

There  is  not  a  physicist,   ancient  or 


modem,  w  110  has  written  on  sound,  but 
teaches  in  unequivocal  language  that  the 
tympanic  membrane  is  actually  shaken  or 
caused  to  vibrate  by  sonorous  pulses 
through  the  dashing  of  air- waves  against 
it,  driven  oflf  from  the  sonorific  body ;  and 
that  this  vibration  of  the  "drum-skin  of 
the  ear,"  as  Professor  Helmholtz  terms  it, 
swinging  in  synchronism  with  these  beat- 
ing waves,  is  the  way  we  hear  sound,  and 
the  only  means  by  which  sonorous  impres- 
sions are  conveyed  to  the  auditory  nerve, 
and  through  it  carried  to  the  brain,  and 
there  translated  into  the  sensations  of 
tone. 

To  the  well-informed  student  o^  the 
physical  sciences  I  would  need  to  present 
no  proof  of  a  statement  so  universally 
verified  by  the  writings  of  authorities  treat- 
ing on  this  subject;  but  I  am  writing  for 
the  unscientific  masses  as  well,  and  shall 
therefore  present  a  few  concise  extracts 
from  Professors  Tyndall  and  Helmholtz, 
that  no  reader  shall  say  I  assume  the  ques- 
tion to  be  proved.  Professor  Tyndall  re- 
marks:— 

"Thus  is  sound  conveyed  from  particle  to  par« 
tide  through  the  air.  The  particles  which  fill  the 
cavity  of  the  ear  are  finally  driven  against  the  tym^ 
panic  membrane ^  which  is  stretched  across  the  pas- 
sage leading  to  the  brain.  This  membrane ^\{\C\c^i 
closes  the  drum  of  the  ear,fx  thrown  into  vibration^ 
its  motion  is  transmitted  to  the  ends  of  the  auditory 
nerve^  and  afterwards  along  the  nerve  to  the  brain, 
where  the  vibrations  are  translated  into  sound** 

**  Thus,  also,  we  send  out  sound  through  the  air, 
and  shake  the  drum  of  the  distant  ear** — Lectures 
Oft  Sounds  pp.  4,  5. 

This  language  can  not  be  misunderstood. 
There  is  nothing  figurative,  poetical,  or 
ambiguous  about  it.  He  means  by  **vibra- 
tions"  the  actual  displacement  of  the  bend- 
ing portion  of  this  membrane,  or  its  literal 
oscillation^  inward  and  outward^  as  each 
succejssive  air-wave  strikes  it.  As  a  proof 
that  such  is  his  meaning,  he  repeats  this 
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'  fundamental  doctrine  of  tympanic  vibra- 
tion in  so  many  ways  that  we  are  left  with- 
out any  doubt  on  the  subject.     Take  the 

following : — 

"  Imagine  the  first  of  a  series  of  pulses  which 
follow  each  other  at  regular  intervals,  impinging' 
upon  the  tympanic  membrane,  *Jt  is  shaken  by  the 
shock;  and  a  body  once  shaken  can  not  come  in- 
stantaneously to  rest.** — "Every  wave  generated 
by  such  vibrations  bends  the  tympanic  membrane 
once  in  and  once  out,** — Lectures  on  Sounds  pp. 49, 69. 

This,  also,  is  concise  and  to  the  point. 
A  sound,  to  reach  the  brain  at  all,  and 
there  be  translated  into  its  proper  sensa- 
tion, must  do  so  by  first  acting  on  this 
drum-skin  of  the  ear, — bending  it  **once 
in  and  once  out"  for  "every  wave  gener- 
ated." It  matters  not  how/a/>//  this  sound 
may  be  or  at  what  distance  away  from  its 
source  it  is  heard ;  we  only  hear  it  by  the 
oscillations  of  this  membrane,  if  the  wave- 
theory  be  true,  for  this  great  authority  as- 
sures us  that  **we  send  out  sound  through 
the  air^  and  shake  the  drum  of  the  distant 


ear. 


ft 


Professor  Helmholtz,  who,  as  I  have  al- 
ready hinted,  stands  first  among  all  the 
authorities  on  sound,  fully  corroborates 
this  view.  In  fact,  he  is  the  main  source 
of  authority  from  which  Professor  Tyndall 
and  all  minor  writers  on  sound  draw  most 
of  their  inspirations.  I  will  quote  a  sen- 
tence or  two  from  him  to  show  that  his 
views  correspond  in  every  respect  with 
those  of  Professor  Tyndall : — 

•*A  periodically  oscillating  sonorous  body  pro- 
duces a  similar  periodical  motion^  first  in  the  fnass 
of  air  and  then  in  the  drum  of  our  ear^  and  the  pe^ 
riod  of  these  vibrations  must  be  the  same  as  tliat  of 
the  vibration  in  the  sounding  body,** — "We  have 
already  explained  that  the  mass  of  air  which  sets 
the  tympanic  membrane  of  the  ear  in  motion**  &c. 
'—Sensations  of  Tone^  pp.  16,  45. 

I  could  quote  hundreds  of  passages  to 
the  same  effect  from  various  authorities, 
including  Professor  Mayer,  had  I  space  to 
spare  or  were  they  necessary.     I  simply 


assett^  as  all  scientists  well  know,  that  this 
is  not  only  the  uniform  teaching  of  the 
current  sound-theory,  but  it  is  the  very 
foundation  on  which  the  wave-hypothesis 
rests,  since  it  is  perfectly  manifest  if  the 
tympanic  membrane  does  not  vibrate  in 
periodicity  to  aerial  undulations  that  at- 
mospheric sound-waves  are  wholly  useless 
as  the  mode  of  sound-propagation. 

This  fundamental  doctrine,  therefore, 
of  the  vibratory  motion  of  the  tympanic 
membrane  in  response  to  sound,  however 
feeble  or  at  whatever  distance  from  its 
source  it  may  be  heard,  is  vital  to  the 
wave-theory,  and  no  physicist  will  hesitate 
a  moment  to  ^dmit  that  the  two  must 
stand  or  fall  together.  If,  therefore,  I  shall 
be  able  in  this  argument  to  den>onstrate 
that  the  tympanic  membrane  does  not  and 
can  not  vibrate  at  all  in  response  to  sound, 
and  that  it  is  not  so  intended  to  vibrate  in 
the  slighest  degree,  it  is  clear  that  the 
wave-theory  falls  to  the  ground.  I  first 
propose  to  demonstrate  this  by  the  stridu- 
lation  of  the  locust. 

First  of  all,  this  "drum-skin  of  the  ear,** 
it  must  be  distinctly  understood,  is  a  phys- 
ical, ponderable  body,  stretched  across 
and  closing  the  auricular  passage,  and 
hence  must  have  a  certain  definite  amount 
of  weight  or  inertia^  and  must  therefore 
necessarily  require  a  definite  and  calcu- 
lable amount  of  mechanical  force  to  dis- 
place it,  even  if  freely  suspended  in  the 
air,  to  say  nothing  of  the  extra  force 
which  would  be  required  to  bend  it  **once 
in  and  once  out"  at  every  wave,  and  thus 
overcome  its  tensive  resistance  in  addition 
to  its  weight.  I  shall  at  present  only  con- 
sider the  question  of  inertia;  and  I  care 
not  how  trifling  that  may  be  in  the  case 
of  a  single  "drum-skin,"  it  answers  ray 
purpose  just  as  well,  as  the  reader  will 
soon  see. 

A  single  tympanic  membrane  can  easily 
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be  weighed  on  any  druggist's  scales,  and 
the  weight  accurately  ascertained  and  re- 
corded. Take  that  portion  of  the  mem- 
brane free  to  bend  in  and  out  by  alternate 
external  and  internal  pressure,  and  it  is 
found  to  be  equal  to  about  a  quarter  of  an 
inch  square  in  superficial  area,  and  aver- 
aging about  a  sixty-fourth  of  an  inch  tk^ck^ 
In  order  to  meet  this  case  with  unques- 
tioned facts  and  figures,  I  have  taken  the 
trouble  to  secure  a  perfect  specimen  of 
this  membrane,  though  somewhat  less  in 
weight  than  in  a  living  subject,  and  I  find 
its  actual  weight  to  be  a  fraction  over 
half  a  grain, — making,  in  round  numbers, 
16,000  of  such  drum-skins  to  the  pound 
avoirdupois.  Here, then,  is  a  mathematical 
basis  for  arriving  at  definite  mechanical 
results  in  regard  to  the  physical  strength 
of  this  locust,  which  can  not  be  gainsaid 
or  doubted. 

In  the  next  place,  I  have  easily  ascer- 
tained, as  the  reader  can  also  do,  that  a 
single  specimen  of  this  "drum-skin"  can 
be  stretched  within  the  equivalent  space 
ocxupied  by  a  cubic  quarter-inch  block, 
leaving  an  abundance  of  room  on  either 
side  for  it  to  vibrate  to  and  fro  by  the 
action  of  sound,  if  it  does  ever  so  vibrate. 
We  have,  then,  only  to  suppose  one  tym- 
panic membrane  accurately  and  sensitively 
located  in  the  space  of  each  cubic  quarter- 
inch  throughout  the  four  cubic  miles  filled 
by  the  sound  of  the  locust,  and  as  certain 
as  there  is  any  truth  in  the  wave-theory  of 
sound, all  these  membranes  must  be  thrown 
into  vibratory  motion,  if  stretched  with  the 
same  tension  as  they  are  in  human  ears, 
because  it  is  perfectly  evident  that  an  ear, 
if  present  at  any  quarter-inch  throughout 
this  mass  of  air,  would  hear  the  sound  of 
the  stridulation,  which,  according  to  this 
theory,  could  only  occur  by  the  shaking  of 
this  "drum-skin"! 

Now,  by  a  simple  calculation, which  any  I 


schoolboy  can  verify,  I  find  that  there  is 
room  enough  in  this  area,  in  round  num- 
bers, for  65,000,000,000,000,000  of  these 
tympanic  membranes  thus  tensioned, 
which,  divided  by  16,000,  the  number  con- 
tained in  a  pound,  gives  us  a  ponderable 
mass  of  4,000,000,000,000  pounds,  or  iwo\^ 
thousand  million  tons  of  tympanic  mem- 
branes which  this  trifling  insect,  according 
to  the  wave-theory  of  sound,  is  capable  of 
throwing  into  rapid  vibratory  motion  by 
the  mechanical  operation  of  moving  its 
legs!  Is  such  a  result  reasonable  or  pos- 
sible? Is  it  not  rather  an  infinite  impos- 
sibility, and  the  theory  which  teaches  it 
an  unmitigated  imposition  upon  the  intel- 
ligence of  mankind? 

It  must  be  remembered,  while  contem- 
plating this  unavoidable  consequence  of 
wave-motion,  that  the  locust  is  not  only 
made  capable  of  moving  these  2,000,000,000 
tons  of  physical  matter  by  throwing  the 
four  cubic  miles  of  atmosphere  into  undu- 
lations, but  this  entire  mass  of  supposed 
drum-skins  has  to  be  moved  from  a  state 
of  r§st  by  overcoming  or  annihilating  its. 
tns  inertia^  carried  a  certain  distance,, 
brought  to  rest,  and  again  started,  and  so* 
on  at  the  rate  of  440  such  stops  and  starts 
a  second,  this  being  the  number  of  air- 
waves sent  off  by  the  insect,  according  to* 
its  pitch  of  tone,  it  being  the  middle  A  of 
the  piano  or  that  of  the  second  string  of 
the  violin.  To  say  that  a  pretended  scien- 
tific theory  which  teaches  the  possibility 
of  such  a  mechanical  result  is  an  infinite 
fallacy,  is  to  employ  tame  language  .in 
regard  to  it. 

There  can  be  no  mistake  about  the  fore*- 
going  calculation,  and  hence  no  way  for 
physicists  to  escape  the  annihilating  con- 
sequences to  their  favorite  theory  of  sound- 
waves, logically  deduced  from  it.  They 
can  not  say  that  the  sound  of  this  species 
of  locust  is  not  heard  throughout  this  area. 
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as  this  is  a  patent  fact  admitted  by  the 
greatest  living  naturalists,  including  Mr.  . 
Darwin.  They  can  not  deny  their  own 
uniform  teaching  that  the  only  way  sound 
is  heard  at  all  is  by  the  tympanic  mem- 
brane being  bent  "once  in  and  once  out" 
by  each  separate  sound-wave.  They  can 
not  call  in  question  the  self-evident  fact 
that  if  an  ear  were  to  be  stationed  at 
any  cubic  inch  or  quarter-inch  of  space 
throughout  this  area  it  would  distinctly 
hear  this  sound.  Hence,  the  calculation 
I  have  made  is  based  on  correct  mathe- 
matical and  mechanical  principles;  and, 
unless  Professors  Tyndall,  Helmholtz,  and 
Mayer  are  prepared  to  accept  the  result, 
and  believe  that  an  insect  by  the  simple 
movement  of  its  legs  in  rasping  the  nervures 
of  its  wings  is  capable  of  shaking  two  thou- 
sand million  tpns  of  physical  matter yd.^  heavy 
and  as  difficult  to  shake  as  that  much  leady 
they  must  of  necessity  abide  the  only  logical 
consequence, and  abandon  the  wave-theory 
as  an  unspeakable  scientific  fallacy! 

This  calculation,  involving  the  idea  of 
shaking  tivo  thousand  million  tons  by  means 
of  the  physical  strength  of  an  insect  in- 
capable of  stirring  a  single  ounce  weight 
is  no  doubt  entirely  beyond  the  mathe- 
matical comprehension  of  the  reader.  In 
fact,  it  is  difficult  to  grasp  the  idea,  so  as 
to  realize  it  in  its  true  signification, of  what 
a  single  million  amounts  to.  To  simplify 
the  problem,  I  will  try  to  bring  the  matter 
temporarily  within  human  conception,  and 
at  the  same  time  do  away  with  the  neces- 
sity of  imagining  tympanic  membranes 
stationed  in  what  may  be  supposed  impos- 
sible positions,  such  as  at  every  quarter- 
inch,  so  that  even  this  apparent  exaggera- 
tion shall  not  furnish  ground  for  a  quibble, 
by  which  to  weaken  the  overwhelming 
nature  of  the  argument. 

In  taking  a  milder  view  of  the  mathe- 
matical -and  mechanical  consequences  of 


the  problem,  we  will  first  suppose  that, 
according  to  the  wave-theory,  when  one 
man  hears  the  sound  of  this  stridulation 
his  two  tympanic  membranes,  weighing 
but  one  grain,  are  actually  shaken.  This 
quantity  is  so  trifling  that  these  invcstiga- 
tors,  never  stopping  to  calculate  where  it 
lead^,  naturally  feel  perfectly  at  case  in 
assuming  it,  or  taking  it  for  granted.  I 
would  really  like  to  have  the  opportunity 
of  asking  Professor  Tyndall,  in  an  innocent 
kind  of  a  way,  without  him  suspecting 
what  I  was  driving  at,  how  much  weight 
he  supposes  a  common  locust  capable  of 
shaking,  and  keeping  it  up  for  one  minute, 
at  the  rate  of  440  oscillations  a  second 
I  think  he  would  not  venture  to  suggest 
over  one  ounce,  if  that  much,  as  this  would 
be  more  than  fifty  times  its  own  weight 
Suppose  he  even  put  it  at  an  ounce.  Then 
how  easy  it  would  be  to  explode  the  wave* 
theory  by  showing  him  that  if  8,000  men 
should  stand  together  around  this  locust 
and  listen  to  its  stridulation,  their  16,000 
tympanic  membranes,  actually  weighing 
one  pound  avoirdupois,  must  necessarily 
be  bent  "once  in  and  once  out "  440  timesi 
a  second,  if  there  is  any  truth  in  the  wavc^ 
hypothesis !  How  would  it  be  possible  for 
this  great  physicist  to  reply?* 

Then,  as  these  8,000  men  can  conve- 
niently stand  on  half  an  acre  of  ground, 
and  as  there  are  over  5,000  half -acres 
within  the  four  square  miles  permeated 
by  the  sound  of  this  insect,  it  becomes 
evident  to  a  schoolboy  that  men  enough 
might  stand  within  the  limits  of  this  area^ 
and  all  listen  to  the  locust  at  the  same 
time,  to  have  their  ^r  thousand  pounds  of 
tympanic  membranes  oscillated  or  bent 
"once  in  and  once  out"  440  times  a 
second  while  the  stridulation  continued! 
Thus,  taking  the  mildest  and  most  unex- 
ceptionable view  possible,  this  insect,  which 
no  one  could  believe  capable  of  stirring  a 
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single  ounce,  is  actually  demonstrated,  ac- 
cording to  this  theory,  to  shake  a  weight 
of  s,ooo  pounds  continuously  for  a  minute! 
The  unanswerable  character  of  the  argu- 
ment is  thus  brought  within  the  compre- 
hension of  all,  and  shown  to  be  beyond  the 
power  of  any  believer  in  the  wave-hypoth- 
esis to  controvert 

What  now  say  these  learned  physicists? 
To  admit  that  this  insect  could  not  shake 
5,000  pounds  of  tympanic  membranes,  or 
the*  fifty  thousandth  part  as  much,  at  one 
time,  as  they  would  be  honestly  obliged 
to  say,  would  be  to  abandon  the  wave- 
theory.  To  say,  in  defiance  of  reason,  that 
such  a  result  is  possible,  and  that  a  mere 
insect  could  accomplish  a  mechanical  effect 
evidently  beyond  the  physical  strength  of 
a  powerful  horse,  would  be  to  excite  the 
contempt  of  the  whole  educated  world. 

I  have  said  that  this  argument,  based 
on  the  movement  of  the  tympanic  mem- 
brane as  the  effect  of  sound,  is  the  most 
conclusive  reason  against  the  wave-theory 
to  be  drawn  from  the  stridulation  of  this 
locust,  because  the  drum-skin  of  the  ear 
is  not  an  intangibility,  or  a  something 
which  can  not  be  seen,  weighed,  and  han- 
dled, but  is  a  palpable,  ponderable  body, 
having  a  certain  actual,  determinate 
weight,  and  requiring  a  definite  and  deter- 
minate amount  of  vis  viva^  or  mechanical 
force,  to  put  it  into  motion,  as  literally 
and  truly  as  if  each  tympanum  were  a 
mass  of  rock  or  iron.  Whatever  vague 
scientific  delusion,  therefore,  we  may  have 
indulged  as  regards  sound  causing  some 
sort  of  an  indefinable  tremor  of  the  atmos- 
phere, or  system  of  aerial  undulations,  at 
whatever  distance  heard, — innocently  sup- 
posed to  require  no  appreciable  mechan- 
ical force, —  it  is  all  swept  away  by  the 
actual  oscillation  of  this  stubborn  and 
ugly  mass  of  5,000  pounds  of  animal  fiber, 
which  would  balance  the  scale  if  tested  i 


against  5,000  pounds  of  granite  rock! 
And  just  as  certain  as  a  locust  has  not  the 
physical  power  to  shake  that  quantity  of 
granite  by  kicking  against  it  or  rasping  its 
legs  across  it  at  the  rate  of  440  vibrations  a 
second,  just  so  certain  is  the  whole  wave- 
theory  a  shallow  and  transparent  scientific 
blunder. 

Although  I  have  modified  this  argument 
and  the  original  calculation,  temporarily, 
by  limiting  the  weight  of  tympanic  mem- 
branes to  the  number  of  men  who  can  ac- 
tually stand  together  and  listen  to  the 
stridulation, making  in  this  way  only  5,000 
pounds  which  this  insect  has  to  shake 
(evidently  ^(V  thousand  times  more  than  it 
can  accomplish)^  yet  it  is  clearly  manifest 
that  my  first  estimate  was  unmistakably 
the  correct  one;  for, if  one  tympanic  mem- 
brane at  any  single  point  of  the  atmos- 
phere within  the  four  cubic  miles  is  shaken 
by  this  sound,  //  is  manifestly  because  the 
atmosphere  at  that  particular  point  is  so  agi* 
tated  mecJianically  as  to  cause  the  drum-skin 
to  vibrate^  or  otherwise  it  could  not  shake; 
and  hence  the  sanie  agitation  must  neces- 
sarily occur  at  every  other  point  of  the 
atmosphere  where  this  tone  is  heard,  which 
would  also  equally  shake  a  tympanic  mem- 
brane if  it  should  be  there  present!  Thus 
I  demonstrate,  beyond  all  controversy,  that 
my  first  calculation  was  correct,  and  that 
this  stridulation  of  an  insect  must  neces- 
sarily exert  a  mechanical  force  upon  the 
atmosphere,  by  the  movement  of  its  legs, 
of  two  thousand  million  tons^  if  there  is  the 
slightest  foundation  in  science  or  in  fact 
for  the  wave-theory  of  sound! 

These  are  no  fancy  figures  of  >^tad  cap 
tandum  Dulgus  type,  but  the  logical  results 
of  mechanical  and  mathematical  necessity, 
as  much  so  as  are  the  figures  employed  by 
the  astronomer  in  calculating  an  eclipse, 
or  by  the  mechanic  in  estimating  the  weight 
of  a  steam-boiler.     I  therefore  ask,  is  the 
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reader  prepared  to  accept  such  an  un- 
avoidable mathematical  and  mechanical 
result  as  reasonable  or  probable"     If  not, 
then  the  wave-theory, which  teaches,  as  its 
most  vital  principle,  that  we  can  only  hear 
sound  by  the  vibration  of  the  tympanic 
membrane,  falls  hopelessly  to  the  ground, 
and  must  henceforth  be  relegated  to  the 
limbo  of  exploded  scientific  speculations. 
The  quotations  I  gave  from  these  high- 
est living   authorities  at  the  commence- 
ment of  this  argument  (page  175),  in  which 
the  theory  teaches  that  we  hear  sound  by 
the  tympanic  membrane   bending  "once 
in   and    once   out"  as   each   sound-wave 
strikes  it,  and  by  which  such  oscillations 
are  transferred  to  the  auditory  nerve,  and 
conveyed  "afterwards  along  the  nerve  to 
the  brain, tt'>^r^  the  vibrations  are  translated 
into  soundy*  can  not  be  explained  away, 
nor  can   their  disastrous   effects   on   the 
wave-hypothesis  be  weakened  in  the  slight- 
est degree;  neither  can  the  result,  mathe- 
matically demonstrated,  by  which  an  in- 
sect is  made  to  exeit  a  mechanical  force 
of  2,000,000,000  tons,  be  jostled  or  im- 
pugned by  any  scientific  figuring  in  the 
power  of  physicists,  without  a  total  abne- 
gation  and   renouncement  of  the  wave- 
theory. 

In  view,  therefore,  of  the  utter  impossi- 
bility of  any  kind  of  a  reply  being  made 
to  this  argument  which  will  give  a  lease 
of  life  to  the  wave-hypothesis,  one  can 
hardly  help  sympathizing  with  these  au- 
thors who  have  so  ruinously  involved 
Jiemselves  and  their  theory  in  the  self- 
itultifying  citations  I  have  made.  Favored 
indeed  may  be  considered  that  physicist 
who  has  not  been  tempted  at  some  evil 
hour  of  his  life  to  write  a  book  on  sound, 
and  thus  to  hopelessly  compromise  his 
reputation  for  scientific  sagacity  by  com- 
mitting himself  to  this  unfortunate  and  in- 
excusable blunder  of  tympanic  vibration. 


At  this  point  a  single  word  with  my 
scientific  young  friend,  with  whom  I  have 
so  often  discussed  these  questions,  who 
admits  that  the  wave-theory,  with  its  con* 
densations,  rarefactions,  and  generation 
of  heat  sufficient  to  add  one  sixth  to  the 
velocity  of  sound,  is  an  almost  infinite  fal- 
lacy, but  who  still  believes  it  impossible 
but  that  some  sort  of  motion  of  the  air  must 
take  place  whenever  sound  is  heard! 

Now,  to  settle  that  difficulty  once  for  all, 

I  will  say  that  if  there  is  a  motion  of  any 

kind  among  the  particles  of  the  air  as  the 

effect  of  sound,  it  must  be  manifestly  a 

movement  synchronous  or  in  periodicity 

with-  the  vibration  of  the  sounding  body 

which  generates  the  tone,  or  otherwise  the 

tone  does  not  cause  it.    No  one  can  avoid 

this    conclusion.      Professor    Helmholtz 

teaches  this  in  the  plainest  language: — 

'*  A  periodically  oscillating  sonorous  body  pro- 
duces a  similar  periodical  motion^  first  in  tht  mass 
of  air  and  then  in  the  dram  of  the  ear;  and  the 
period  of  these  vibrations  must  be  the  same  as  that 
of  the  vibration  in  the  sounding  body" — Sensaiiens 
of  Tone^  p.  16. 

This  being  so,  it  amounts  to  exactly  the 
same  thing  as  the  wave- theory;  for, as  the 
sound  of  the  locust  could  be  heard  through- 
out every  quarter-inch  of  the  four  cubic 
miles,  if  an  ear  were  present^  it  follows  that 
every  particle  of  air  throughout  this  area 
must  keep  up  some  kind  of  a  vibratory 
motion,  pendulous  with  the  source  of  the 
sound,  as  long  as  the  stridulation  of  the 
insect  continues;  and  whether  this  tremor 
be  in  the  form  of  a  wave,  having  a  supposed 
condensation  and  rarefaction,  with  one 
half  of  it  above  and  the  other  half  below 
the  normal  temperature  of  the  air,  or  not, 
it  involves  the  same  mechanical  impossi* 
bility  of  actually  displacing  and  overconi« 
ing  the  inertia  of  four  cubic  miles  of  aii 
440  times  a  second,  as  demonstrated  above. 

And,  what  is  worse,  the  separate  mole- 
cules of  the  atmosphere  which  are  dis- 
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placed  throughout   this  area,  having  no 
normal    pendulous   swing  or  vibrational 
number  of  their  own,  or  any  other  oscil- 
latory motion,  only  as  they  are  forced  from 
their  state  of  rest  by  directly  having  their 
inertia  overcome,  must  evidently  be  moved 
bodily,  if  at  all,  and  brought  to  rest  440 
times  a  second,  without  the  slightest  aid 
from  the  periodicity  oi  pendulous  momen- 
tum.  The  normal  pendulous  swing  of  any 
responding  body  can  only  come  into  play 
when  the  motile  or  exciting  pulses  synchro- 
nize with  such  fixed  and  definite  normal 
oscillation ;  or,  in  other  words,  a  respond- 
ing body  must  be  suspended  or  tensioned 
to  make  that  determinate  periodic  time, 
which,  as  reason  must  teach  us,  the  air- 
particles  can  not  and  do  n<5t  individually 
possess.     HeKce,  their  displacement,  even 
if  it  be  not  wave-motion,  with  "condensa- 
tions and  rarefactions,"  involves  the  abso- 
lute overcoming  of  the  inertia  of  the  four 
cubic  miles  of  atm(^phere  440  times  every 
second  while  the  sound  continues,  without 
any  pendulous  assistance  whatever. 

But  even  if  it  were  supposable  that  the 
elementary  aic-particles  might  possess  a 
noraial  pendulous  swing  or  vibrational 
number  of  their  own,  it  is  evident  that 
there  could  be  but  one  such  normal  vibra- 
tional ratey  in  which  case  they  could  only 
give  pendulous  assistance  to  one  single 
definite  pitch  of  tone,  or  that  pitch  which 
happened  to  be  in  unison  with  their  own 
normal  swing! 

Denying  wave-motion,  therefore,  with 
its  "condensations  and  rarefactions,"  and 
its  acknowledged  impossible  generation 
of  heat  and  elasticity  in  the  air,  while  yet 
insisting  on  some  other  kind  of  vibratory 
motion,  which  involves  the  same  thing  in 
effect,  by  the  shaking  and  displacing  of 
four  cubic  miles  of  atmosphere,  the  inertia 
of  which  has  to  be  overcome  and  restored 
440  times  a  second  by  the  stridulation  of 


the  locust,  does  not  seem  to  help  the  diffi- 
culty in  the  least.  My  young  friend,  let 
me  say  to  you,  frankly,  if  you  must  believe 
in  some  sort  of  an  infinitely  absurd  hy- 
pothesis, stick  to  the  venerable  wave- 
theory,  as  you  will  then  have  the  satisfac- 
tion of  knowing  that  you  are  in  company 
with  the  best  scientific  minds  of  all  ages. 

But  I  am  not  yet  through  with  this  vital 
feature  of  the  wave-hypothesis,  namely, 
the  shaking  of  the  tympanic  membrane  by 
sound,  as  the  reader  will  discover  before 
this  chapter  is  ended.  I  am  prepared  to 
show  that  sound  does  not  and  can  not,  in 
the  nature  of  things,  cause  this  membrane 
to  oscillate  at  all  or  stir  in  the  slightest 
degree,  and  that  it  is  a  foundationless  error 
to  suppose  that  Nature  intended  us  to  hear 
sound  by  any  such  an  impossible  synchro- 
nous oscillation  of  this  so-called  drum-skin 
of  the  ear. 

True,  a  membrane  not  in  unison  may 
be  forced  into  an  unsympathetic  tremor 
by  the  incidental  air-waves  generated  by 
a  sounding  body  in  close  proximity  to  it. 
Even  the  tympanic  membrane  might  be  so 
coerced ;  but  this  is  not  the  effect  of  sound, 
but  of  an  incidental  movement  accompany- 
ing it, and  can  not  take  place  at  a  distance, 
as  in  the  sympathetic  action  of  unison  bodies. 
But  physicists,  as  usual,  make  no  distinc- 
tion here.  Professor  Helmholtz,  speaking 
of  the  sympathetic  response  of  the  drum- 
skin  of  the  ear,  says:  "the  period  of  these 
vibrations  must  be  the  same  as  that  of  the 
vibrations  in  the  sounding  body." 

Now,  it  needs  no  argument  to  prove  that 
if  we  hear  sound  at  all  by  means  of  the 
synchronous  oscillations  of  the  drum-skin, 
as  this  citation  clearly  asserts, ///a/  //  would 
be  only  possible  to  liear  tones  of  one  single 
pitchy  or  within  a  shade  of  that  one  pitch, 
since  a  stretched  membrane,  whether  it  be 
a  "drum-skin"  or  a  drum-head,  can  only 
oscillate    sympathetically,   by    means    of 
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sound-pulses  which  proceed  from  a  unison 
or  very  nearly  unison  instrument. 

But  here  comes  the  complete  overthrow 
of  the  theory ;  for,  as  the  tympanic  mem- 
brane practically  receives  and  transmits 
to  the  brain,  through  the  auditory  nerve, 
every  conceivable  shade  of  pitch,  from 
30  vibrations  to  5,000  vibrations  in  a  sec- 
ond, and  one  as  effectively  as  another,  it 
is  perfectly  clear  that  this  can  not  be  ac- 
complished by  its  synchronous  and  sym- 
pathetic oscillation,  since,  as  shown,  it  is 
not  possible  for  it  to  have  more  than  one 
single  tension,  or  respond  sympathetically 
to  more  than  one  single  determinate  pitch 
of  tone,  or  thereabout. 

This  manifest  impossibility  of  the  re- 
sponsive oscillation  of  the  tympanic  mem- 
brane to  a  thousand  different  periodic 
rates  of  air-waves  or  sound-pulses,  when 
no  other  conceivable  membrane  or  musical 
instrument  will  respond  to  more  than  one 
fixed  and  determinate  rate,  must  strike 
every  mind,  competent  to  reason  on  the 
subject  at  all  or  capable  of  drawing  any 
rational  conclusion  from  premises,  as  an 
acoustical  demonstration  that  we  do  not 
and  can  not  hear  sound  by  means  of  the 
sympathetic  oscillations  of  this  membrane, 
as  the  wave-theory  is  unavoidably  com- 
pelled to  maintain.  Is  not  this  clearly  un- 
answerable? 

But  the  impossibility  of  tympanic  vibra- 
tion does  not  even  stop  here.  Its  infinite 
absurdity  will  now  be  made  more  manifest 
than  ever.  Professor  Tyndall  tells  us 
that, — 

**The  same  <x/r  is  competent  to  accept  and  trans- 
mit the  vibrations^/  a  thousand  instruments  at  the 
same  time." — LMures  on  Sound,  p.  257. 

Manifestly  the  only  way  we  can  know 
that  the  same  air  is  competent  to  "trans- 
mit the  vibrations  of  a  thousand  instruments 
at  the  same  time**  is  by  hearing  them  all 
**at  the  same  time";  and  I  presume  Pro- 


fessor Tyndall  has  an  auditory  apparatus 
capable  of  hearing  that  many  all  at  once, 
or  he  would  not  have  made  this  broad  and 
definite  statement.  Reducing  this  "thou- 
sand*' somewhat,  I  have,  myself,  listened 
to  a  large  orchestra,  composed  of  fifty  or 
sixty  instruments,  all  sounding  their  re- 
spective parts  at  one  time,  while  no  two 
of  them  were  giving  out  tones  exactly  of 
the  same  pitch  and  intensity.  According 
to  the  wave-theory,  each  instrument  was 
sending  off  a  different  system  of  air-waves, 
each  system  causing  the  same  air-particles 
to  oscillate  at  an  independent  rate  of  vi- 
bration, and  each  driving  the  same  air- 
particles  through  an  independent  and  dif- 
ferent width  of  amplitude,  according  to 
its  loudness.  And  all  these  diverse  rates 
of  wave-motion  and  conflicting  ampHtudes 
of  the  same  air-particles  must  take  place, 
remember,  in  the  aural  passage,  not  more 
than  a  quarter  of  an  inch  in  diameter,  and 
each  tone  be  produced  by  a  separate  sys- 
tem of  waves,  if  the  theory  has  any  foun- 
dation in  fact. 

But  even  this  is  not  the  culmination  of 
the  impossibility.  The  fifty  different  and 
independent  systems  of  air-waves,  acting 
each  with  an  independent  rate  of  wave- 
motion  and  width  of  swing,  transmit  their 
conflicting  impulses  to  the  small  area  of 
this  membrane  at  the  same  time;  and,  in 
order  to  produce  the  impression  of  the 
fifty  different  tones,  this  membrane  must 
at  the  same  instant  necessarily  go  through 
with  fifty  independent  rates  of  vibratory 
motion,  with  fifty  distinct  but  independent 
amplitudes,  involving  the  ridiculous  im- 
possibility of  the  same  drum-skin  moving 
in  at  least  half  as  many  different  direc- 
tions,with  half  as  many  different  velocities, 
and  throughout  half  as  many  different  and 
conflicting  distances,  at  one  and  the  same 
time,  since  it  must  bend  ^^once  in  andonU 
out**  as  each  wave  strikes  it,  according  to 
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the  high  authority  of  Professor  Tyndall ! 
As  the  intuition  of  a  child  must  at  once 
pronounce  this  impracticable,  it  follows 
that  sound  can  not  be  heard  and  is  not 
intended  to  be  heard  at  all  by  the  synchro- 
nous vibration  of  the  tympanic  membrane; 
for  it  is  certain  that  all  of  these  fifty  tones 
make  each  a  distinct  individual  impression 
on  this  organ,  since  I  found  no  difficulty 
whatever  in  following  any  instrument  I 
chose  to  select,  or  in  'hearing  its  notes 
separately  and  distinctly  by  a  proper  act 
of  attention. 

Now,  as  this  small  membrane  absolutely 
and  unmistakably  received  and  literally 
transmitted  to  the  brain  all  these  diverse 
tones,  and,  as  the  unpoetical  Tyndall  puts 
it,  one  "thousand"  separate  tones  at  one 
time,  is  the  reader  prepared  to  admit  that 
it  did  so  by  sympathetically  and  mechan- 
ically oscillating  in  that  many  different 
directions,  at  that  many  rates  of  velocity, 
and  throughout  that  many  different  dis- 
tances, at  the  same  time,  and  thus  to  in- 
dorse the  wave-theory?  To  accept  such  a 
physical  impossibility  is  to  wipe  out  all 
known  mechanical  laws  and  scientific  prin- 
ciples of  motion  at  a  single  sweep.  Re- 
member the  words  of  Professor  Helmholtz, 
already  quoted : — 

"  It  is  evident  that  at  each  point  in  the  mass  of 
air[It  is  even  more  impossible,  applied  to  the  mass 
of  the  tympanic  membrane  itself,]  at  each  instant 
•ftime^  there  can  be  only  one  single  degree  ofcon- 
dmsation,  and  that  the  particles  of  air  can  be  mov- 
ing with  onfy  one  single  determinate  kind  ofmoticn^ 
hiving  only  one  single  determinate  amount  of  ve- 
iocity^  and  passing  in  only  one  single  determinate 
direction,*' — Sensations  of  Tone,  p.  40. 

No  wonder,  then,  in  view  of  the  absolute 
necessities  of  the  wave- theory,  and  the  un- 
avoidable fact,  if  it  be  true,  that  a  "thou- 
sand" separate  systems  of  air- waves  con- 
gregate in  the  aural  passage  at  the  same 
moment,  each  with  an  independent  rate 
of  vibration  and  different  degree  of  ampli- 


tude, that  Professor  Tyndall  should  break 
out  as  he  does : — 

**  When  we  try  to  visualize  the  motions  of  that 
air — to  present  to  the  eye  of  the  mind  the  battling 
of  the  pulses  direct  and  reverberated — the  imagina^ 
tion  retires  baffled  at  the  attempt" — Lectures  on 
Sound,  p.  257. 

But  I  shall  take  occasion  to  revert  to 
this  argument  again,  before  the  close  of 
the  chapter. 

Let  us  now  turn  for  a  moment  and  take 
a  look  at  the  natural  an4  unavoidable 
effect  of  the  detailed  carrying  out  of  an 
erroneous  theory,  namely,  self  contradiction. 
Although  Professor  Helmholtz  is  univer- 
sally regarded  as  one  of  the  most  profound 
and  careful  thinkers  on  whatever  branch 
of  physical  science  he  touches,  and  one 
the  most  likely  to  make  this  theory  of  at- 
mospheric sound-waves  hang  together  if 
there  is  any  intrinsic  coherence  in  it ;  and 
although,  as  seen  by  recent  quotations,  he 
teaches,  with  Professor  Tyndall,  and  in  the 
most  unmistakable  terms,  that  sound  can 
only  be  heard  by  the  vibratory  motion  of 
the  tympanic  membrane  caused  by  the 
synchronous  dashing  of  air-waves  against 
it  from  a  sounding  body,  it  is  nevertheless 
a  fact  as  gratifying  as  it  is  natural  that  at 
certain  lucid  moments  he  intuitively  con- 
tradicts himself,  and  thus  utterly  over- 
throws the  impossible  hypothesis  of  tym- 
panic vibration  as  well  as  that  of  wave- 
motion.  This  happens,  however,  when  he 
is  casually  directing  his  attention  to  another 
phase  of  the  sound-question,  namely,  the 
office  filled  by  Corti's  arches,  as  they  arc 
called,  and  the  elastic  microscopic  appen- 
dages of  the  auditory  nerve  ramifying  the 
labyrinth.  He  then  apparently  forgets 
this  theoretical  disturbing  power  of  a  lo- 
cust's feet, capable  of  throwing  foursquare 
miles  of  atmosphere  into  "condensations 
and  rarefactions'*  with  a  mechanical  force 
sufficient  to  "shake"  at  one  time  two  thott^ 
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sand  million  tons  ofdrum-skins^zxiA  sensibly 
gives  the  following  death-blow  to  the  the- 
ory he  has  worked  so  long  and  so  earnestly 
to  establish.     Mark  his  words : — ■ 

*•  In  this  transference  of  the  vibrations  of  the  air 
into  the  labyrinth,  it  is  to  be  observed  that  though 
the  particles  of  the  air  themselves  have  a  compfira- 
iively  large  amplitude  of  vibration^  yet  their  density 
is  so  small  that  they  have  no  very  great  moment  of , 
inertia,  and  consequently  when  their  motion  is  im- 
peded by  the  drum-skin  of  the  ear  they  are  not  ca- 
pable of  presenting  mtuh  resistance  to  such  an  im- 
pediment, or  <^  exerting  any  sensible  pressure  against 
it^" — -Sensations  of  Tone^  p.  199. 

How,  then,  in  the  name  of  science  and 
common  sense,  is  the  stridulation  of  an 
insect  to  **shake"  the  drum-skin  of  the  ear 
and  cause  it  to  oscillate,  when  its  sound- 
waves are  not  capable  of  "exerting  any 
sensible  pressure  against  it'*?  And  if  it  can 
exert  no  "sensible  pressure"  against  one 
drum-skin,  then  will  this  lucid  and  au- 
tl]oritative  writer  on  physical  philosophy 
try  to  inform  the  unscientific  reader  how 
a  locust  can  so  drive  off  the  air- waves  by 
simply  moving  its  feet  as  to  set  into  motion 
2,000,000,000  tons  of  such  drum-skins  at 
one  time,  bending  each  membrane  '^once  in 
and  otue  out**  440  times  a  second,  yet  at 
the  same  time  without  "exerting  any  sen- 
sible pressure  against  it"?  A  more  pitiable 
and  hopelessly  suicidJil  self -stultification 
does  not  occur  in  the  writings  of  any  phi- 
losopher, ancient  or  modern.  As  a  stand- 
off, therefore,  to  the  universal  teaching  of 
physicists  that  the  tympanic  membrane 
Wbrates  in  response  to  sound,  as  the  means 
by  which  the  sensations  of  tone  are  trans- 
ferred to  the  auditory  nerve  and  thence 
conducted  to  the  brain,  and  as  a  final 
and  unanswerable  overthrow  of  the  wave- 
theory  of  sound,  I  only  need  to  quote  these 
memorable  words  of  this  greatest  living 
acoustician  and  sound  expert: — 

*•/«  this  transference  of  the  vibrations  of  the  air 
into  the  labyrinth,  .  .  .  When  their  motion  is  impeded 


by  the  drum-skin  df  tJie  ear  they  are  not  capable  $1 
presenting  much  resistance  to  such  an  impediment 
or  of  exerting  any  sensible  pressure  agaimt  it." 


Had  Professor  Helmholtz  been  a  con- 
vert to  the  corpuscular  hypothesis  of  sound, 
and  had  he  been  attempting  authoritatively 
to  annihilate  the  wave-theory  in  a  single 
sentence,  and  thus  undo  all  he  has  ever 
done  or  said  in  favor  of  it,  he  could  not 
have  used  language  more  directly  to  the 
point  than  the  words  recorded  in  the  above 
citation. 

Notwithstanding  this  authoritative  as- 
surance that  air-waves  driven  into  the 
auricular  passage  by  means  of  sonorous 
vibrations  may  strike  against  the  "drum* 
skin  of  the  ear"  without  making  any  "sen- 
sible" impression  upon  it,  yet  by  some 
kind  of  scientific  hocus-pocus  this  author 
manages  to  effect  what  he  calls  a  "trans- 
ference" of  these  aerial  "vibrations" 
through  this  tympanic  membrane  "into 
the  labyrinth,"  thence  *  to  the  auditory 
nerve,  and  through  its  multitudinous  ap- 
pendages finally  to  the  brain,  where  the 
same  "vibrations"  which  are  stopped  by 
this  "impediment"  of  the  "drum-skin  of 
the  ear" — exerting  no  "sensible  pressure 
against  it" — are  translated  into  sound! 

Can  anybody  help  Erofessor  Helmholtz? 
If  not,  will  somebody  try  to  tell  the  unsci- 
entific reader  what  he  is  driving  at?  Why 
is  it  that  he  so  persistently  labors  through 
forty  or  fifty  pages  of  his  book  trying  to 
devise  some  means  of  effecting  a  "trans- 
ference" of  these  supposed  aerial  undula- 
tions through  this  "drum-skin  of  the  ear" 
to  the  auditory  nerve,  when  there  is  not 
the  least  use  in  the  world  for  any  such 
complicated  operation,  or  even  for  any 
vibratory  motion  of  the  air  or  its  "trans- 
ference" through  the  drum-skin,  as  he 
might  easily  know  if  he  would  exercise 
his  great  faculties  for  one  minute  in  the 
right  direction,  instead  of  forking  with 
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might  and  main  to  ignore  the  simplest 
scientific  truths  in  order  to  work  out  this 
impossible  problem  of  wave-motion,  and 
make  it  appear  consistent?  I  deny  em- 
phatically that  this  physicist,  if  he  were 
definitely  asked,  could  give  the  slightest 
plausible  reason  for  such  "transference," 
or  show  any  necessity  for  this  hypothetic 
vibratory  motion  being  carried  to  the  au- 
ditory nerve  in  order  to  convey  to  the 
brain  the  appropriate  sensations  of  tone. 

We  all  know,  and  Professor  Helmholtz 
evidently  knows,  that  the  infinitesimal  and 
practically  imponderable  atoms  of  odor 
actually  come  into  contact  with  the  sensi- 
tive membrane  of  the  nostril,  that  their 
impression  is  then  transferred  through  it 
to  the  olfactory  nerve,  and  thence  con- 
.  veyed  along  this  nerve  to  the  brain,  where 
it  is  translated  into  the  sensation  of  smell, 
independently  of  any  oscillation  of  the 
nose  or  its  membranes,  without  the  assist- 
ance of  any  kind  of  wave-motion  either  of 
the  air  within  the  nostril  or  outside  of  it, 
and  without  the  "transference"  of  any 
"vibrations"  whatever  to  this  nerve!  If 
these  corpuscles  of  a  real  substance — ac- 
knowledged to  be  such  by  the  whole  scien- 
tific world — can,  by  simple  contact  with 
one  of  the  sense-membranes,  have  their, 
impression  transferred  through  it  to  the 
corresponding  nerve,  and  thus  conveyed  to 
the  brain  without  air-waves  or  hypothetic 
odoriferous  vibrations,  then,  prythee,  thou 
learned  physicist,  why  all  this  labored 
effort  in  transferring  sonorous  impressions 
through  the  sensitive  membrane  of  the 
ear  by  means  of  impossible  undulations 
and  useless  vibratoiy  motions,  when  the 
beautiful  hypothesis  of  substantial  sono- 
rous corpuscles  solves  the  problem  exactly 
in  the  same  way  ? 

If  substantial  radiations  of  fragrance, 
intangible  to  any  sense  save  one,  can 
propagate  themselves  through  the  atmos- 


phere by  an  unknown  law  of  conduction 
and  diffusion,  without  aerial  or  any  other 
kind  of  undulatory  motion,  and  be  thus 
brought  into  direct  contact  with  the  sensi- 
tive nasal  membrane,  and  through  it  have 
their  impression  transferred  to  the  olfac- 
tory nerve,  and  thus  conveyed  along  this 
nerve  to  the  brain,  producing  the  sensation 
of  smell,withoutthe"transference"  through 
such  membrane  of  any  kind  of  external 
waves  or  vibratory  motions,  can  it  be  con- 
sidered an  impossible  or  unreasonable  as- 
sumption that  sound  also  may  consist  of 
corpuscles  alike  intangible  to  four  of  the 
senses,  be  propagated  by  somewhat  similar 
laws  of  radiation  and  conduction,  make 
their  characteristic  impression  pn  the  mem- 
brane of  the  ear,  and  finally  through  it  be 
transferred  to  the  brain  by  an  analagous 
process?  Let  the  impartial  scientific  stu- 
dent and  physical  investigator  decide. 

If  there  were  no  other  argument  in  favor 
of  the  corpuscular  hypothesis  of  sound  and 
its  unbounded  superiority  in  every  respect 
over  wave-motion  in  solving  sonorous  prob- 
lems, this  simple  analogy  existing  between 
the  sensations  of  sound  and  odor  ought  to 
be  sufficient  to  satisfy  any  reasonable  mind, 
especially  taken  in  connection  with  these 
self-annihilating  efforts  of  physicists  in 
maintaining  the  wave-theory. 

The  erroneous  assumption  that  sound 
is  conveyed  through  the  atmosphere  by 
means  of  aerial  undulations,  the  folly  of 
which  must  by  this  time  begin  to  be  evident 
to  the  mind  of  the  reader,  has  led  to  all 
this  lamentable  waste  of  time,  ink,  and 
paper,  on  the  part  of  this  accomplished 
German  investigator,  whose  works  in  other 
departments  of  science,  as  well  as  in  this, 
give  evidence  of  great  mental  activity  and 
profundity  of  thought.  It  is  a  real  pity, 
therefore,  that  Professor  Helmholtz  had 
not  first  of  all  brought  to  bear  his  analyt- 
ical and  splendid  mathematical  powers  on 
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the  fundamental  facts  and  principles  of 
the  wave-theory  itself,  and  thus  have 
shown  its  complete  fallacy  as  a  scientific 
hypothesis,  which  he  certainly  would  have 
done  had  the  question  flatly  presented  it- 
'self  to  his  mind.  Had  he  been  fortunate 
enough  to  have  made  this  discovery,  or 
even  to  have  obtained  an  inkling  of  it, 
while  writing  out  his  Sensations  of  Tone^ 
he  would  then  never  have  been  confronted 
with  these  self-stultifying  facts  of  his  the- 
ory, or  have  committed  himself  to  the 
labor  of  accomplishing  a  "transference" 
to  the  auditory  nerve  of  air-waves  which 
do  not  exist;  or,  if  they  do  exist,  meet 
with  an  irresistible  "impediment"  in  the 
**drum-skin  of  the  ear,"against  which  they 
are  mcdi^^XA^^'' of  exerting  any  sensible  pres- 


sure. 


ff 


How  a  theory,  involving,  as  it  necessarily 
does,  these  constantly  recurring  self-con- 
tradictions, or  such  manifest  mechanical 
impossibilities  as  giving  to  a  locust  the 
physical  strength  of  two  thousand  million 
horseSyCO\3\^  ever  have  found  a  lodgement 
in  the  intellects  of  such  careful  investiga- 
tors as  Professors  Tyndall,Helmholtz,  and 
Mayer,  is  more  than  I  can  bring  myself  to 
imagine.  Yet  this  very  mechanical  miracle 
of  an  inseqt,  by  the  motion  of  its  legs, 
shaking  t7vo  thvusand  million  tons  of  tvm- 
panic  membranes  by  bending  them  ^*'oiue 
in  and  once  out'*  440  times  a  second,-r in- 
finitely more  impossible,  apparently,  than 
raising  the  dead, — is  subscribed  to  without 
the  least  mental  reservation  by  the  very 
men  who  laugh  at  the  idea  of  any  super- 
natural work,  or  of  any  mechanical  result 
being  effected  through  miraculous  inter- 
position or  without  an  adequate  physical 
cause;  and  who  even  do  not  hesitate  to 
ironically  propose  a  physical  praying  testy 
covertly  to  gratify  their  contempt  for  be- 
lievers in  the  miraculous  origin  of  the 
Christian  religion! 


This  chapter,  extended  as  it  is,  would 
be  incomplete  without  a  brief  examina- 
tion of  the  remarkable  phenomena  oiaver^ 
tones  ^resultant  tones,  &c.,  so  elaborately  and 
critically  treated  in  the  great  work  of  Pro- 
fessor Helmholtz  on  sound,  called  the 
Sensations  of  Tone,  already  so  frequently 
referred  to  and  quoted  from  during  the 
progress  of  this  review. 

In  addition  to  the  acoustical  importance 
of  these  most  complex  of  all  the  problems 
connected  with  sound  production  and 
propagation,  they  appear  to  be  regarded 
by  physicists  as  specially  illustrative  of 
wave-motion  and  its  effects,  and  as  clearly 
explicable  on  no  other  hypothesis, — while 
to  the  casual  observer,  after  reading  the 
explanation  of  Professor  Helmholtz,  it 
would  be  regarded  as  futile  in  the  extreme 
to  attempt  their  solution  on  the  hypothesis 
of  corpuscular  emissions,  as  here  main- 
tained. I  therefore  deem  it  a  fitting  sub- 
ject, in  connection  with  one  or  two  collat- 
eral questions,  on  which  to  devote  a  few 
pages  in  bringing  this  long  chapter  to  a 
close. 

Over-tones,  or  ^^ partial  tones*'  as  they  are 
sometimes  called,  are  faint  secondary 
sounds  of  a  higher  pitch  than  the  primary 
or  fundamental  tones  which  generate  them, 
and  are  heard  by  a  cultivated  ear,  and  by 
a  proper  act  of  attention,  accompanying 
the  sounds  of  strings,  pipes,  reeds,  &c 
They  are  always  the  effect  of  a  single 
primary  tone. 

Another  class  of  secondary  sounds  are 
called  resultant  tones,  or  differential  tones, 
which  occur  as  the  result  of  a  chord,  such 
as  a  third  or  a  fifth,  and  are  faintly  heard 
as  low, droning  sounds,  always  deeper  than 
the  lowest  note  of  the  chord  which  gen- 
erates them,  and  often  as  much  as  tljree 
or  four  octaves  deeper  than  the  lowest 
generating  note.  It  is  maintained  by 
Helmholtz,  and  no  doubt  correctly,  that 
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the  vibrational  number  of  this  resultant 
tone  is  always  equal  to  the  difference  be- 
tween the  vibrational  numbers  of  the  two 
generating  tones.  That  is,  if  the  two  notes 
of  the  chord  are  fifty  vibrations  apart, 
whatever  portion  of  the  audible  register 
they  may  occupy, — even  if  one  is  five  hun- 
dred and  the  other  five  hundred  and  fifty 
vibrations  a  second, — the  resultant  tone 
will  have  but  fifty  vibrations  in  a  second, 
or  the  number  constituting  the  difference 
between  them.  Hence,  he  calls  them 
"differential  tones." 

This  eminent  investigator  devotes  much 
time  and  many  pages  of  his  work  to  the 
analysis  and  elucidation  of  these  second- 
ary sounds,  and  may  almost  be  said  to 
be  the  discoverer  of  them,  since  he  is  the 
first  to  classify  them  and  point  out  the 
true  mode  of  recognizing  them,  and 
thereby  of  demonstrating  their  actual  ob- 
jective existence  in  the  air,  thus  meeting 
the  common  objection  that  they  are  only 
the  effect  of  the  imagination. 

Among  the  various  means  employed  and 
illustrated  by  this  author  for  detecting 
these  secondary  sounds,  and  thus  proving 
their  objective  existence,  is  an  invention 
of  his  own  which  he  calls  a  resonator^ 
which  enables  the  investigator  to  vastly 
augment  the  intensity  of  any  particular 
tone  he  chooses  to  examine,  while  other 
tones  not  in  unison  with  the  air-chamber 
of  the  resonator  will  be  excluded,  or  at 
least  will  not  be  augmented. 

In  using  the  resonator,  it  is  first  tuned 
to  the  exact  pitch  of  the  over-tone  we  may 
wish  to  isolate  and  hear,  so  that  its  column 
of  air  will  sympathetically  vibrate  to  that 
particular  pitch  of  tone,  while  the  absence 
of  sympathetic  vibration  for  any  other 
note  prevents,  as  just  remarked,  its  aug- 
mentation, and  thus  enables  the  entire  at- 
tention to  be  concentrated  upon  one  tone 
at  a  time.    By  holding  the  focus-nozzle  of 


the  resonator  to  the  ear,  and  directing  its 
open  mouth  to  the  sounding  string,  the 
special  over-tone  with  which  it  is  in  unison 
will  be  distinctly  heard,  as  if  it  were  the 
fundamental  tone,  even  when  the  most 
sensitive  ear  would  havei  failed  to  detect 
its  presence  without  this  augmenting  de- 
vice. In  this  manner,  with  a  special  reso- 
nator tuned  for  every  possible  theoretical 
over-tone,  the  presence  or  absence  of  any 
such  tones  may  be  absolutely  known,  and 
recorded. 

These  secondary  sounds  are  much  more 
numerous  and  distinct  in  connection  with 
the  tones  of  some  instruments  than  others, 
particularly  in  connection  with  the  primary 
tones  of  bowed  strings.  So  rich  are  these 
in  over-tones  that  this  physicist,  as  he  as- 
sures us,  has  detected  as  high  as  eighteen^ 
generated  in  connection  with  a  single  fun- 
damental tone,  each  over-tone  of  a  separate 
pitch  and  different  degree  of  intensity—- 
the  loudruss  diminishing  as  the  pitch  becomes 
higher^  until  they  finally  become  inaudible 
even  when  the  ear  is  aided  by  the  best 
resonator.  How  much  higher  these  partial 
sounds  may  extend  beyond  the  register 
of  audibility,  it  is,  of  course,  not  known, 
though  the  possibility  of  their  almost  in- 
finite extension  and  corresponding  diminu- 
tion in  intensity  will  i)e  apparent  when 
their  true  corpuscular  origin  is  under- 
stood. 

The  principal  object  this  investigator 
appeared  to  have  in  view,  in  thus  analyz- 
ing and  demonstrating  the  existence  of 
these  over-tones,  was  not  only  to  prove 
the  actual  presence  of  such  secondary 
sounds,  but  by  means  of  them  to  account 
satisfactorily  for  the  quality  of  tone,  or  that 
peculiar  something  which  is  sometimes 
designated  as  timbre  or  clang-tint^  by  which 
we  can  instantly  distinguish  the  sound  of 
a  violin,  for  example,  from  that  of  a  flute, 
or  the  note  of  a  clarionet  from  that  of  a 


1 88 


The  Problem  of  Human  Life. 


trumpet,  even  when  the  sounds  are  of  the 
same  pitch  and  of  the  same  intensity.  It 
is  but  fair  to  say  that  his  reasons  for  the 
actual  existence  of  these  secondary  sounds, 
as  well  as  for  their  effect,  as  being  the  true 
cause  of  the  quality  of  tone  in  different  in- 
struments, are  unquestionably  good  and 
sufficient. 

I  do  not,  therefore,  call  in  question  or 
doubt  the  truth  of  the  existence  of  these 
secondary  tones,  which,  in  a  violin-string, 
correspond  in  pitch  to  its  so-called  har- 
monics, some  ten  in  number,  and  which, 
as  musicians  know,  are  made  by  bowing 
lightly  while  barely  touching  the  various 
nodes  of  the  string  with  the  finger.  But 
while  I  admit  the  fact  of  their  existence, 
and  their  effecs,  I  do  not  believe  in  the 
cause  which  this  great  physicist  assigns 
for  their  generation,  or  the  manner  of  their 
propagation  through  the  air.  I  go  even 
further,  and  deny  in  toto  that  the  wave- 
theory  of  sound  can  even  remotely  account 
for  their  existence,  or  explain  a  single  phe- 
n.omenon  connected  with  their  occurrence. 
I  now  propose  to  examine  briefly  the  solu- 
te m  offered  by  Professor  Helmholtz,  and 
a4opted  from  him  by  all  modem  physicists, 
a/ter  which  I  will  attempt  their  true  solu- 
tion on  the  corpuscular  hypothesis. 

He  starts  out  with  the  assumption,  or 
what  he  designates  as  a  **law,"  that  since 
the  rate  of  vibration  in  the  sounding  in- 
strum^  causes  ^t  pitch  of  tone,  and  the 
amplitude  of  vibration  or  width  of  swing 
causes  the  strength  of  tone,  as  universally 
admitted,  so  the/t?r/«  of  the  vibration,  or 
the  peculiar  motion  assumed  by  the  sound- 
ing body,  must  cause  the  quality  of  tone. 
And  as  the  quality  of  tone  results  directly 
from  the  combination  of  these  over-tones 
with  the  primary  tone,  hence  \k\^  form  of 
the  movement  of  the  vibrating  instrument 
must  necessarily  generate  these  secondary 
tones!     And,  of  course,  as  all  tones  must 


be  propagated  by  means  of  corresponding 
air-waves,  it  follows,  if  the  current  hypoth- 
esis be  true,  that  the  peculiar  yV?r>//  of  vi- 
bration in  the  violin-string,  for  example, 
which  generates  its  ten  different  over-tones 
must  necessarily  be  transferred  to  the  air, 
which  faithfully  transmits  the  same  vibra- 
tional form  in  ten  superimposed  systems 
of  waves  to  the  tympanic  membrane, which 
finishes  the  work  begun  by  the  string  by 
acting  out  the  same  tenfold  vibrational 
form,  and  thus  transfers  the  ten  separate 
sounds  to  the  auditory  nerve !  This  con- 
cisely and  truthfully  gives  the  view  of  this 
eminent  investigator,  almost  in  his  own 
language. 

The  Professor  insists  upon  this  so-called 
"vibrational  form"  of  the  string,  and  of 
the  superimposed  systems  of  air-waves  as 
the  proper  cause  of  the  generation  and 
propagation  of  these  secondary  tones, 
which  determine  the  quality  of  sound,  as 
a  necessary  and  even  unavoidable  conclu- 
sion, since  there  is  nothing  else  left  to  product 
them  after  assigning  the  pitch  of  tone  to 
the  rate  of  vibration,  and  the  strength  or 
intensity  of  tone  to  its  amplitude !  Hence, 
he  argues,  by  excluding  every  other  ad- 
equate cause,  we  logically  prove  that  the 
quality  of  tone  must  result  from  the/wiw 
of  vibration. 

Now,  if  the  premises  were  correct— that 
every  other  assumption  had  been  exhausted 
as  a  supposable  cause  for  these  over-tones 
— then  his  logic  would  be  good.  I  deny 
the  correctness  of  the  premises,  and  will 
state  the  "law**  in  such  a  way  as  to  involve 
what  I  hope  to  show  to  be  the  correct  so- 
lution of  this  problem.  It  is  as  follows  r— 
As  the  rate  of  vibration  causes  the  fitch 
of  tone,  and  the  amplitude  of  vibration 
causes  the  strength  of  tone,  so  xht  product 
of  vibration — or  the  character  of  the  sono- 
rous corpuscles  generated  —  causes  the 
quality  of  tone !    Consequently  these  over- 
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tones  must  be  produced  by  the  action  of 
the  sound-corpuscles  themselves.   I  appeal 
to  the  candid  reader  at  the  very  start,  and 
on  the  bare  statement  of  the  "law"  as  I 
(have  given  it,  if  it  does  not  strike  the  mind 
much' more  like  a  rational  solution  of  these 
over-tones,   which   cause   the   quality  of 
sound,  than  the  supposition  that  a  string 
actually  goes  through  at  one  time  with 
ten  different  rates  of  vibratory  motion  per 
second^  which  must   be  included  in  this 
idea  of  "form,"  each  motion  of  a  distinctly 
different  amplitude  or  width  of  stving^  to 
produce  the  different  degrees  of  pitch  and 
loudness,  and  then  transmits  this  "vibra- 
tional form"  to  the  tympanic  membrane 
by  means  of  a  tenfold  undulatory  motion 
of  the  air  carved  and  moulded  into  ten 
separate    but    superimposed    systems   of 
waves,  in  each  one  of  which  the  same  air- 
particles   must  necessarily  pass   through 
ten  distinct  rates  of  vibratory  motion  at 
one  time!     This  must  necessarily  be  the 
case,  because,  in  each  separate  wave,  Pro- 
fessor Tyndall  assures  us,  the  particles  of 
air  constituting  it  make  a  ^^ small  excursion 
to  andfrOy'  which  is  called  "///^  amplitude 
of  vibration,**  and   therefore   ten   sounds, 
with  ten  separate  systems  of  waves  passing 
through  the  same  atmosphere  at  the  same 
time,  however  superimposed,  must  cause 
the  same  air-particles  to  make  ten  different 
excursions  "  to  and  fro,"  each  excursion  of 
an  independent  rate  per  second,  and  each 
excursion  driving  the  same   air-particles 
through  a  different  distance  or  width  o/am- 
plitude^  since  the  ten  sounds  are  all  of  dif- 
ferent pitch  and  of  different  intensity!     I 
ask  if  this  correct  but  condensed  view  of 
the  wave-hypothesis  is  not  more  difficult 
to  believe,  as  the  true  cause  of  these  ten 
different  over-tones  passing  off  from  the 
same  string  at  the  same  time,  than  to  sup- 
pose, as  I  have  assumed,  that  the  substan- 
tial sonorous  pulses  contain  within  their 


corpuscles  the  intrinsici  elements  which 
constitute  these  tones  of  different  pitch 
and  intensity?  However  it  may  strike  the 
reader  at  present,  I  venture  to  assure  him 
that  it  will  seem  far  the  more  rational  view 
before  he  has  finished  this  chapter. 

The  foregoing  presentation  of  the  im- 
possible motions  of  the  air  involved  in  ten 
separate  systems  of  waves  necessary  for 
the  propagation  of  ten  separate  tones 
through  the  same  atmosphere  at  the  same 
time,  is  no  exaggeration  of  the  real  diffi- 
culty which  lies  in  the  way  of  Professor 
Helmholt2  and  his  attempted  solution  of 
over-tones  by  means  of  ten  so-called  super- 
imposed systems  of  air-waves. 

I  have  already  shown,  by  an  abundance 
of  citations,  that  there  is  no  possible  way 
for  the  sound  of  a  string,  however  complex, 
to  be  heard,  according  to  the  wave-theory, 
but  for  the  tympanic  membrane  to  take 
on  a  vibratory  motion   corresponding  te 
the  "vibrational  form"  and  "number"  0^ 
the  string  in  producing  such  tone;  and 
no  way  for  the  tympanic  membrane  to  be 
thrown  into  this  complex  vibration  but  by 
the  dashing  of  an  equally  complex  com- 
bination of  air-waves  against  it.  Thus,  the 
string  must  first  of  all  assume  the  ten  sep- 
c.._  jr.  ibrational  movements  at  one  time 
to  make  these  ten  tones ;  then  send  them 
through  the  air  in  ten  separate  but  super- 
imposed  and   conglomerated   systems   of 
air-waves,  having  each  a  separate  vibra- 
tional rate  and  width  of  amplitude,  though 
combined  somehow  into  one  system ;  and 
finally,  as  they  strike  the  drum-skin  of  the 
ear,  that  membrane  must  literally  repro- 
duce this  vibrational  form  by  taking  on 
ten  separate  systems  of  vibratory  motion, 
having  ten  vibrational  numbers  or  rates 
of  oscillation  per  second,  and  ten  antag- 
onistic amplitudes  or  widths  of  swing  at 
the  same  time !     Is  such  an  infinitely  in- 
conceivable physical  and  mechanical  op- 
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eration  as  I  have  here  described  possible 
or  even  supposable?  And,  in  view  of  its 
utter  impracticability,  even  disguised  un- 
der so-called  "superposition,"  is  not  almost 
any  other  hypothesis,  which  pretends  to 
offer  a  solution  of  the  problem,  compara- 
tivdy  safe?  At  all  events,  whether  or  not 
any  other  explanation  shall  be  made  en- 
tirely satisfactory,  air-waves  and  tympanic 
vibration  have  already  been  shown  in  va- 
rious ways  to  be  unreasonable  and  impos- 
sible in  the  very  nature  of  things. 

But  we  are  constantly  met  in  the  writings 
of  Professors  Helmholtz  and  Tyndall  with 
what  they  call,  as  already  hinted,  the  "su- 
perposition" of  a  number  of  systems  of 
waves,  thus  blending  them  into  one  sys- 
tem, embracing,  as  they  express  it,  the 
"algebraical  sum"  of  all  the  different 
aerial  motions !  Now,  all  this  sort  of  lan- 
guage only  serves  to  cover  up  the  difficulty 
without  affording  the  least  explanation. 
When  asked  to  tell  how  such  a  thing  is 
possible,  they  explain  it  in  their  usual  lucid 
manner  by  saying  that  the  air-particles  act 
"according  to  the  law  of  Xht parallelogram 
of  forces**  These  mysterious  phrases  con- 
stitute their  stock  in  trade  on  this  subject, 
and  answer  for  a  universal  solution.  If 
they  stumble  upon  the  undeniable  fact 
that  a  score  of  distinct  tones  of  different 
pitch  and  of  different  intensity  can  enter 
the  aural  passage  undistorted,and  be  heard 
separately  at  the  same  time ;  and  if  the 
query  propounds  itself  how  twenty  different 
systems  of  air- waves  can  all  clash  in  this 
narrow  aperture,  no  larger  than  a  quill, 
and  yet  remain  undistorted,  and  each  sep- 
arate tone  be  heard  as  if  it  alone  was 
present,  these  learned  physicists  appear 
to  fold  their  arms,  shut  their  eyes,  and  re- 
iterate "superposition,"  "algebraical  sum," 
"parallelogram  of  forces,"  and  expect  the 
reader  to  be  satisfied ! 

All  their  reference,  for  aid  and  comfort. 


to  water-waves,  with  small  systems  of  un- 
dulations crawling  over  the  surfaces  of 
large  billows,  which  they  constantly  resort 
to, amounts  to  nothing  in  this  case,  as  they 
will  see  to  their  astonishment  at  the  close 
of  the  next  chapter.  Waves  of  sound  do 
not  act  on  the  surface  of  the  atmosphere  at 
all^  and  can  not  be  made  to  do  so  unless 
we  can  construct  some  kind  of  a  Jacob's 
ladder  to  reach  forty-five  miles  high. 

Both  these  writers  tell  us,  in  a  score  of 
places,  that  sound-waves  can  only  consist 
of  "condensations  and  rarefactions  of  the 
air,"  each  tone  having  a  degree  of  conden- 
sation corresponding  to  the  width  of  its 
amplitude  (loudness)  or  rate  of  oscillation 
"to  and  fro" (pitch).  Hence, such  a  thing 
as  crest  or  sinus  is  out  of  the  question  in 
so-called  air-waves;  and  therefore  the  su- 
perposition of  small  crests  upon  the  sur- 
faces of  large  ones,  to  which  reference  is 
made  in  water-waves,  forms  no  manner  of 
illustration  of  the  intermingling  of  air- 
particles  in  these  so-called ''condensations 
and  rarefactions." 

Of  course,  the  common-sense  reader 
would  say,  if  we  can  hear  twenty  distinct 
sounds  at  one  time,  which  we  certainly 
can,  and  which  is  proved  by  the  fact  that 
we  can  isolate  any  particular  tone  out  of 
that  number  to  which  we  direct  special 
attention,  then  it  must  follow  that  within 
this  narrow  aperture  of  the  ear  there  are 
twenty  different  degrees  of  condensation 
of  the  same  air-particles  at  the  same  time, 
or  else  that  many  sounds  could  not  co-exist 
in  the  aural  passage  on  the  principle  of 
air-waves.  Would  not  this  be  the  only 
sensible  and  logical  conclusion  ?  Professor 
Helmholtz  emphatically  admits  that  such 
multiple  condensation  of  the  same  air-par- 
ticles at  the  same  time  is  impossible : — 

"Two  different  degrees  of  density,  produced  by 
two  different  systems  of  waves,  can  net  co-exist  in 
the  samepUue  at  the  same  time'* — "It  is  evident 
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thftt  at  each  point  in  the  mass  0/ air,  at  eac^instant 
pftime^  there  tan  be  only  one  single  degree  of  con^ 
densation,*' — Sensations  of  Tone.  pp.  40,  42. 

Hence,  inevitably  it  follows,  if  a  sound- 
pulse  is  constituted  of  a  distinct  condensa- 
tion and  a  rarefaction^  that  but  one  sound 
can  exist  in  the  aural  passage  at  one  time ; 
for  there  can  be  no  "superposition'*  of 
condensations  or  of  the  mere  squeezing  of  the 
air-articles  toget/ter^whsiteyQT  "algebraical 
sum"  or  "parallelogram  of  forces"  may  be 
brought  to  bear  on  the  proper  crests  and 
sinuses  of  water-waves.  Think  of  twenty 
distinct  tones  from  as  many  different  or- 
chestral instruments,  all  occupying  one 
small  column  of  air  an  inch  long  and  the 
size  of  a  straw,  that  each  sound  is  consti- 
tuted alone  of  such  a  "condensation  and 
rarefaction,"  and  that  these  twenty  diflfer- 
ent  degrees  of  density  and  as  many  different 
degrees  of  rarity  are  all  acting  at  one  in- 
stant on  this  same  trifling  mass  of  air,  thus 
making  twenty  separate  impressions  on  the 
auditory  nerve !  Can  any  intelligent  mind 
accept  the  idea  that  this  conglomerate 
mixture  of  density  and  rarity y  and  it  alone, 
acting  on  these  air-particles,  is  sufficient 
to  account  for  twenty  defined  and  dis- 
tinctly audible  musical  sounds? 

In  the  whole  of  Professor  Helmholtz's 
work  on  sound,  it  is  a  fact  that  he  makes 
but  one  single  weak  attempt  to  explain 
what  he  means  by  this  "superposition"  of 
two  systems  of  air-waves,  or  what  we  are 
to  understand  by  this  "algebraical  sum" 
of  the  aerial  motions  constituting  a  number 
of  such  separate  systems.  His  attempted 
explanation  is  apparently  so  cautiously 
outspoken  and  so  rich  in  scientific  poverty 
that  I  can  not  help  quoting  it.  Yes,  I  will 
quote  the  whole  of  it,  constituting  all  there 
is  to  say  about  this  "algebraical  sum"  of 
the  different  motions  acting  on  a  separate 
**  particle  of  air,"  to  which  I  ask  the  reader's 
JUtcntion  :— 


"  The  displacements  of  the  particles  of  air  are 
compounded  in  a  similar  manner  [to  water-waves]. 
If  the  displacements  of  two  diflferent  systems  of 
waves  are  not  in  the  same  direction  they  are  com- 
pounded  diagonally;  for  example,  if  one  system 
would  drive  a  particle  of  air  upwards^  and  another 
to  the  rights  its  real  path  will  be  obliquely  upwards 
towards  the  right.  For  our  present  purpose  there  is 
no  occasion  to  enter  more  particularly  into  such  com* 
positions  of  motion  in  different  directions.*' — Sensa* 
tions  of  Tone,  p.  42. 

Here  the  reader  has  all  there  is  to  be 
said  in  elucidation  of  this  fundamental 
principle  of  the  wave-theory,  which  neces- 
sarily requires  the  same  "particle  of  air" 
situated  in  the  aural  passage  to  embody 
in  itself  the  "algebraical  sum"  of  all  the 
motions  of  twenty  distinct  systems  of 
waves  sent  off  from  an  orchestra  of  that 
many  instruments,  each  system  having  a 
different  width  of  swing  and  different 
number  of  oscillations  per  second, — one 
system  driving  the  particle  of  air  upward, 
another  perchance  downward, — one  send- 
ing it  to  the  left,  another  to  the  right, — 
one  hitting  it  "obliquely,"  another  "diag- 
onally,"—  the  whole  twenty  systems  mak- 
ing it  the  battledore  and  shuttlecock  of 
this  contradictory  hypothesis,  which,  after 
it  has  been  acted  on  by  all  these  systems 
at  one  time  and  in  twenty  different  direc- 
tions, with  that  many  different  velocities 
and  throughout  that  many  different  dis- 
tances, is  still  capable  of  transmitting  the 
result  to  the  auditory  nerve  in  twenty  dis- 
tinct and  symmetrically  formed  musical 
sounds,  as  the  "algebraical  sum"  or  "su- 
perposition" of  all  these  contradictory  mo- 
tions! No  wonder  the  "parallelogram  of 
forces"  has  to  be  called  in  to  aid  such  a 
muddle  as  this.    Yet  this  is  "science"! 

I  do  not  intend  that  the  reader  shall 
overlook  what  might  be  strictly  called  a 
scientific  dodge  resorted  to  by  Professor 
Helmholtz  in  the  last  quotation.  After 
elaborately  showing  how  two  systems  of 
water-waves  can  collide  and  be  superim- 
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posed  by  the  crests  of  one  system  being 
added  to  those  of  another,  he  instantly 
shifts  the  solution  when  he  conies  to  treat 
of  sound  from  the  waves  to  the  particles 
constituting  them.  He  does  not  say  a 
«rord  about  ihtpaf^ttcles  constituting  water- 
waves,  or  their  "real  path"  under  the  action 
of  two  forces,  since  their  motion  is  entirely 
a  different  thing  from  that  of  the  onward 
moving  swell  constituting  the  wave  proper, 
to  which  he  gave  his  whole  attention.  He 
dwells  lengthily  on  the  superposition  of 
little  water-crests  compounded  with  larger 
crests,  wMouf  reference  to  the  motion  of  the 
particles  of  water  constituting  them,  but  the 
moment  he  comes  to  apply  the  analogy  to 
sound  he  drops  the  combined  movement 
of  the  air-waves  and  goes  to  work  to  show 
how  a  single  ^^particle  ofair^^xazy  be  driven 
"upward**  by  one  system  of  waves,  and 
"to  the  right**  by  another, which  two  forces 
compounded  or  "superimposed**  will  send 
this  particle  "obliquely**!  Wliy  this  sudden 
shifting  from  the  motions  of  water-waves 
and  their  "superposition**  to  the  motions 
oi particles  ^«/> constituting  sound-waves? 
Evidently  because  no  such  thing  as  air -waves 
has  an  existence  in  any  true  sense,  as  com- 
pared  to  water-waves  or  any  other  proper 
wave-motion.  True  science  does  not  re- 
quire temporizing  dodges  or  shifts  of  any 
kind. 

But  look  again  at  this  singular  passage 
last  quoted.  Instead  of  telling  us,  as  he 
does,  that  "if  one  system  would  drive  a 
particle  of  air  upwards  and  another  to  the 
right,  its  real  path  will  be  obliquely  up7vards 
towards  the  right,**  why  does  he  not  try  to 
tell  us  what  would  be  "its  real  path**  if  one 
wave  should  strike  it  and  drive  it  upward, 
and  another  should  strike  it  at  the  same 
time  and  drive  it  downward, — if  one  wave 
should  send  it  to  the  right  and  another  to 
the  left, — if  one  should  hurl  it  "obliquely" 
and  another  at  the  same  instant  should  hit 


It  with  equal  force  and  drift  it  "diagonally" 
in  an  opposite  direction, — and  if  the  twenty 
systems  of  waves  should  all  act  on  the  same 
principle,  each  manipulating  the  same 
••particle  of  air"  in  the  aural  passage,  and 
all  combining  to  send  it  in  ten  opposite 
directions  at  the  same  time  ?  He  prudently 
avoids  any  such  self-stultifying  inquiry  as 
this,  and  wisely  concludes — *^For  our  pres- 
ent purpose  there  is  no  occasion  to  enter  more 
particularly  into  such  compositions  of  motion 
in  different  directions**  This  is  a  specimen 
of  so-called  modem  science,  which  claims 
to  grapple  fearlessly  with  the  most  abstruse 
and  difficult  problems! 

The  truth  is,  the  particles  of  air  in  the 
aural  passage,  when  twenty  diverse  systems 
of  sound-waves  are  entering  the  ear  at  the 
same  time,  if  there  is  any  truth  in  the 
wave-theory,  are  just  as  liable  to  be  hit 
and  driven  in  ten  directions  diametrically 
opposed  to  ten  other  impulses,  and  thus  to 
stand  perfectly  still  under  their  equally 
compounded  blows,  as  to  move  at  all  in 
any  direction  or  to  any  extent!  What, 
then,  becomes  of  the  twenty  tones?  They 
are  all  silenced,  of  course,  as  they  can  only 
be  heard  by  the  periodic  oscillations  of  the 
air-particles  in  their  "excursion  to  and 
fro"  constituting  their  respective  systems 
of  waves.  But  since  there  would  be  no 
motion  of  the  air-particles  under  the  coun- 
teraction of  ten  equal  forces  in  opposite 
directions,  the  twenty  tones,  as  any  one 
must  see,  would  necessarily  cease.  Is  it 
possible  that  our  hearing  of  twenty  differ- 
ent sounds  from  an  orchestra  of  that  many 
pieces  depends  upon  any  such  acoustical 
contingencies  as  this  accidental  commin- 
gling of  waves  here  pointed  out?  Yet 
even  this  possible  neutralization  of  aerial 
motion,  under  counteracting  impulses,  is 
also  included  in  such  meaningless  ver* 
biage  as  "superposition**  and  "algebraical 
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In  view  of  all  these  contradictory  results 
ot  wave-motion,  is  not  the  corpuscular  as- 
sumption, that  the  twenty  distinct  sounds 
of  different  pitch  and  different  intensity 
enter  the  ear  by  means  of  twenty  corre- 
sponding systems  of  substantial  sonorous 
pulses,  infinitely  more  consistent,  beautiful, 
and  every  way  reasonable?  That  it  is  so 
will  even  yet  be  made  entirely  clear  before 
this  chapter  is  finished. 

To  show  that  I  do  not  deal  in  guess-work 
when  speaking  of  ten  partial  or  over-tones 
heard  in  connection  with  the  primary  tone 
of  a  violin-string,  each  of  a  different  pitch 
and  of  a  different  degree  of  intensity  or 
loudness,  I  will  give  the  exact  words  of 
Professor  Helmholtz  :— 

"  When  a  string  is  excited  by  a  violin-bow,  and 
speaks  well,  all  ike  upper  partial  tones  which  can 
be  formed  by  a  string  of  its  n^AxKy  are present^and 
their  intensity  diminishes  as  their  pitch  Utcreases, 
[Thit  is,  they  grow  weaker  as  they  get  higher.] 
. . .  The  upper  partials  in  the  compound  tone  of  a 
▼ioUn  are  heard  easily,  and  will  be  found  to  be 
strong  in  sound  if  they  have  been  first  produced  as 
so<<alled  harmonics  on  the  string  by  bowing  lightly 
while  gently  touching  a  node  of  the  required  partial 
tone.  The  strings  of  a  violin  will  allow  the  har- 
monics to  be  produced  as  high  as  the  sixth  partial 
tone  with  ease,  and  with  some  difficulty  even  up  to 
the  tenth" — Sensations  of  Tone  ^  p.  133. 

I  have  not,  therefore,  misconceived  nor 
misrepresented  the  explanation  of  over- 
tones as  given  by  this  authority.  As  each 
one  of  the  ten  harmonics  of  a  violin-string 
is  produced  by  touching  the  proper  node, 
and  thus  physically  and  mechanically 
throwing  the  string  or  a  particular  section 
of  it  into  a  corresponding  rate  and  ampli- 
tiide  of  vibration,  it  follows,  if  the  solution 
of  Professor  Helmholtz  is  correct,  that 
these  ten  harmonic  over-tones  arc  actually 
produced  in  connection  with  the  primary 
tone  in  the  same  manner,  by  eleven  (in- 
cluding the  primary)  systems  of  vibratory 
motion  of  the  string  and  its  various  sec- 

• 

^ons  progressing  at  the  same  instant,  each 


of  different  amplitude  and  at  a  different 
rate  of  oscillation  per  second!  And,  as 
before  observed,  since  no  sound  can  be 
heard  without  a  corresponding  system  of 
air-waves  and  a  corresponding  system  of 
tympanic  oscillations,  there  is  no  possible 
escape  from  the  conclusion  that  the  same 
string,  the  same  air-particles,  and  the  same 
tympanic  membrane,  must  be  capable  of 
eleven  different  and  antagonistic  ampli- 
tudes and  rates  of  oscillation  at  the  same 
instant!  I  again  ask;  is  such  a  thing  a& 
this  possible?  To  show  that  it  is  not. 
Professor  Helmholtz,  as  already  quoted, 
unmistakably  gives  his  testimony  as  fol- 
lows : — 

^*  Any  particle  o/aircam^  0/  course,  execute  only 
one  motion  at  one  time,** — "It  is  evident  that  a*^ 
each  point  in  the  mass  of  air,  at  each  instant  of 
time,  there  can  be  only  one  single  degree  of  conden^ 
sation,  and  that  the  particles  of  air  can  be  Tnovinj; 
with  only  one  single  determinate  kind  of  motion^ 
having  only  one  single  determinate  amount  ofvC" 
loeity,  and  passing  only  in  one  single  determimi^e 
direction,** — Sensations  of  Tone,  pp.  40,  223. 

How,  then,  in  the  name  of  reason  and 
science,  can  the  same  air-particles  receive: 
and  transport  eleven  different  superim- 
posed systems  of  undulations,  each  systemi 
causing  these  air-particles  to  move  at  a; 
different  number  of  swings  per  second,  at 
a  different  velocity,  and  through  a  differ- 
ent distance,  at  one  and  the  same  instant? 
Really,  opposing  the  wave-theory  as  I  am 
now  doing,  I  have  no  language  at  my  com- 
mand in  which  to  so  effectually  declare 
the  utter  impracticability  of  the  hypothesis 
as  is  made  use  of  in  the  above  sweeping 
generalization  by  Professor  Helmholtz. 

Professor  Tyndall  is  equilly  explicit  on 
this  subject,  admitting  tacitly  and  unmis- 
takably in  a  single  sentence  that  sound 
does  not  and  can  not  pass  through  the  at- 
mosphere by  means  of  air-waves.  I  ask 
the  reader's  special  attention  to  the  lan- 
guage of  this  eminent  authority: — 


194 


The  Problem .  of  Hiitnan  Life. 


**  I  have  already  had  occasion  to  state  to  you  that 
when  several  sounds  traverse  the  same  air,  eachpar' 
tutUar' sound  passes  through  the  air  as  if  it  alone 
were  present  " — Lectures  on  Sound,  p.  281. 

• 

A  more  point-blank  contradiction  of  his 
teaching  in  numerous  other  passages  could 
not  be  put  into  language,  as  will  be  prom- 
inently pointed  out  in  the  next  chapter. 
It  is  enough  to  say  here  that  this  statement 
shows  conclusively,  though  unintended, 
that  eleven  sounds  passing  through  the 
same  air  at  the  same  time,  '^eac/t  particular 
sound ,  .  .  as  if  it  alone  were  present^*  can 
not  be  accomplished  by  eleven  systems  of 
air-waves,  since  it  is  well  known  that  such 
air-waves,  the  same  as  that  many  systems 
of  water-waves,  must  conflict  and  naturally 
interfere  with  each  other,  mutually  de- 
stroying or  neutralizing  each  other  when- 
ever the  crests  of  one  system  happen  to 
fall  into  the  troughs  of  another,  as  eleven 
different  systems  would  be  necessarily  and 
continually  doing,  as  Professor  Tyndall 
well  knows,  and  teaches  in  a  score  of 
places.  Hence,  the  above  quotation  alone 
overthrows  the  hypothesis  of  these  eleven 
different  over-tones  being  constituted  of 
eleven  systems  of  superimposed  air-waves, 
if  there  was  not  another  consideration  to 
be  urged  against  it. 

But  this  impossible  occurrence  of  eleven 
conflicting  systems  of  vibrational  move- 
ments in  a  single  string,  and  of  eleven 
antagonistic  systems  of  air-waves  sent  off 
from  the  same  string  at  one  instant,  each 
system  of  a  different  amplitude  and  having 
a  distinct  and  independent  number  of  os- 
cillations of  the  air-particles  per  second, 
does  not  constitute  the  whole  nor  the  worst 
of  this  impracticable  theory  of  over-tones 
invented  by  Professor  Helmholtz,  and 
copied  by  Professors  Tyndall  and  Mayer. 
As  I  have  already  intimated,  these  writers 
do  not  rest  satisfied  till  they  have  carried 
these  eleven  antagonistic  rates  of  vibratory 


motion  and  widths  of  swing  to  the  tym^ 
panic  membrane,  since  they  distinctly  td! 
us  that  these  oscillations  are  exactly  r^ 
produced  from  the  eleven  systems  of  air- 
waves  on  this  drum-skin  of  the  ear,  which 
takes  up  and  literally  acts  out  all  these 
conflicting  and  contradictory  motions  at 
one  and  the  same  time, — which  necessarily 
involves  the  mechanical  impossibility  of  t 
bit  of  membrane,  about  a  third  of  an  inch 
in  diameter,  stretched  across  the  auricular 
passage,  keeping  up  eleven  distinct  sys- 
tems of  superimposed  vibrational  move- 
merits,  each  system  of  a  different  rate  per 
second  and  each  having  a  different  and 
independent  amplitude  or  distance  of  mo- 
tion! 

To  show  that  these  superimposed  vibni- 
tions  of  the  tympanic  membrane  are  a 
mistake  and  totally  unnecessary,  we  hsTe 
only  to  refer  to  the  membrane  of  the 
phonograph,  and  observe  that  each  of  its 
coerced  vibrations  is  separate  and  sharplj 
defined,  making  a  distinct  indentation  in 
the  foil,  without  any  of  this .  meaningkn 
so-called  superposition.  Hence,  in  the 
reproduction  of  phonographic  ,  sounds, 
there  cannot  be  produced  in  the  ear  what  is< 
not  possessed  by  this  simple  line  of  inden- 
tations, though  we  hear,  as  every  one  knows, 
the  most  complex  of  all  sonorous  pokes 
— articulaie  speech  !  Where,  then,  is  this 
talked-of  superposition  ?  (See  descriptiou 
of  Phonograph  at  the  end  of  Chapter  YI) 

In  view  of  the  paramount  importance  of 
the  subject,  I  shall  be  obliged,  therefore, 
prior  to  further  investigating  the  cause  of 
over- tones,  resultant  tones,  &c.,  to  digress 
sufficiently  to  again  present  and  meet  this  ^ 
vital  question  of  tympanic  vibration  in  its 
new  and  various  phases,  as  presented  by 
Professor  Helmholtz  in  his  able  and  ex- 
haustive work  on  the  oflfice  filled  by  the 
different  parts  of  the  ear;  and  shall  under- 
take to  show  that  physicists  are  wholly 
mistaken  in  this  fundamental  principle  of 
the  wave-theory,  and  hf  nee  are  mistaken 
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in  the.  whole  theory,  since  it  is,  in  fact, 
upon  this  the  entire  superstructure  rests. 
As  this  learned  investigator  deems  the  vi- 
bratory motion  of  the  different  parts  of 
the  ear  in  response  to  tone  as  the  only 
means  of  hearing  so  essential  to  the  cur- 
rent theory  of  sound  that  he  devotes/c?r/y 
pages  of  his  book  to  that  special  question, 
the  reader  will  surely  pardon  half  a  dozen 
pages  in  reply. 

In  this  general  denial  that  sound  is 
heard  or  intended  to  be  heard  by  means 
of  the  vibratory  motion  of  the  tympanic 
membrane  in  response  to  whatever  pitch 
ot  tone,  I  wish  here  to  guard  against  what 
might  appear  to  be  a  conflict  with  observed 
facts,  I  do  not  claim  that  this  "drum- 
skin  of  the  ear,"  rigid  and  circumscribed 
in  area  as  it  is,  could  not  be  jarred  into 
slight  tremor,  apparently,  by  a  very  loud 
sound  in  close  proximity,  such  as  that  of 
a  powerful  steam-whistle, — though  really 
not  by  the  sound  at  all,  when  we  come  to 
look  at  the  matter  critically,  but  by  the 
tremor  of  the  air  thtoum  into  agitation  by 
the  same  vibratory  -motion  which  generates 
the  sound.  Such  a  tremor  of  the  air  near 
the  whistle  might  even  jar  the  fingers,  or 
lips,  or  nose,  as  well  as  the  whole  ear. 
But  it  is  a  superficial  view  to  suppose  it 
to  be  the  sound  which  effects  this  result, 
because  the  sound  occurs  simultaneously 
and  is  generated  really  by  the  same  vibra- 
tory motion  which  incidentally  shakes  the 
air  for  a  limited  distance  around.  This 
distinction  I  have  already  made  in  several 
places  in  the  preceding  argument.  As  an 
example,  the  reader  no  doubt  recollects 
the  exposure  of  Professor  T)mdairs  mem- 
orable fiasco  on  magazine  explosions  and 
the  effects  of  their" sound-waves"  in  break- 
ing windows!  (See  page  103  and  on- 
ward.) 

Sound,  proper,  can  only  shake  such 
bodies  as  are  themselves  capable  of  mak- 


ing a  musical  tone,  and  whose  tension  at 
the  time  allows  them  to  oscillate  normally, 
if  started,  with  the  same  or  nearly  the  same 
vibrational  number;  or,  in  other  words, 
with  the  same  or  nearly  the  same  number 
of  swings  per  second  that  the  sounding 
body  makes  which  produces  the  exciting 
tone.  The  reader,  I  trust,  can  understand 
this. 

I  therefore  claim  that  if  the  tympanic 
membrane,  the  ear,  the  nose,  the  lips,  or 
the  fingers,  should  jar  or  tremble  as  the 
apparent  result  of  a  loud  sound,  it  is  but 
the  incidental  effect  of  the  vibration  which 
generates  the  tone,  the  same  as  the  air- 
waves themselves  sent  otf  by  this  sounding 
body  for  a  limited  distance  around  are  but 
the  incidental  effect  of  such  agitation,  and 
not  a  part  of  sound-propagation,  as  already 
shown  in  several  places.  So  far  from  such 
incidental  shaking  of  the  tympanic  mem- 
brane, if  it  really  occurs,  being  the  means 
by  which  we  hear  sound,  as  all  writers  on 
the  subject  take  for  granted,  it  would 
rather  be  a  hindrance  to  our  analyzing  or 
appreciating  X\\t  tone  properly,  if  so  powr 
erful  as  to  actually  jar  this  organ,  just  as 
an  intensely  bright  object  presented  to  the 
eye  would  so  agitate  and  distract  the  retina 
as  to  prevent  the  accurate  examination  of 
its  outline. 

In  opposition  to  this  view,  it  is  claimed 
by  Professor  Helmholtz  that  the  tympanic 
membrane  has  been  distinctly  felt  to  vi- 
brate to  sonorous  pulses,  and  that  beats 
from  two  organ-pipes  slightly  out  of  unison 
have  been  reproduced  by  attaching  a  deli- 
cate style  to  the  auditory  bone  (the  coiu- 
melld)  of  the  common  duck,  the  style  being 
observed  sensibly  to  vibrate  as  the  beats 
struck  the  drum-skin  of  the  duck's  ear! 
Here,  again,  I  am  compelled  to  charge 
these  writers  with  the  most  inexcusable 
superficiality  in  mistaking  the  reactive 
effect  of  the  tone,  through  the  nerves  of 
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•cnsation,  for  the  direct  mechanical  efFect 
of  the  sound  upon  this  columella  of  the 
duck.  To  show  the  shallowness  of  this 
reasoning,  let  the  duck  be  killed,  without 
marring  or  deranging  in  the  slightest  de- 
gree the  auditory  apparatus,  leaving  the 
style  connected  as  before  with  the  colu- 
mella, and  then  bring  to  bear  the  organ- 
pipes,  with  their  "beats,"  and  if  the  drum- 
skin,  the  auditory  bone,  and  the  style  re- 
spond as  when  the  duck  was  alive.  Til  give 
up  the  argument!  The  explanation  of  all 
such  effects,  as  just  hinted,  lies  in  the 
simple  and  natural  reactive  result  of  sound 
which  first  produces  the  sensation  on  the 
brain  through  the  sensitive  tympanic  mem- 
brane and  auditory  nerve,  and  then  reacts 
in  throbs  corresponding  to  the  beats  of  the 
organ-pipes  on  the  auditory  bone,  and  no 
doubt  to  some  extent  on  all  other  parts  of 
the  duck*^  body!  ^ 

These  great  physicists  ought  to  know 
that  they  can  construct  artificially  a  tym- 
panic membrane,  even  more  delicate  and 
of  much  finer  material  than  that  consti- 
tuting the  drum-skin  of  the  duck's  ear. 
Yet  they  never  think  of  testing  such  a 
membrane,  and  of  that  size  and  rigidity, 
connected  in  the  same  manner  with  an 
artificial  columella,  using  their  beating 
organ-pipes  and  sensitive  style;  but  reason 
like  children,  that  because  they  see  such 
effects  produced  in  a  live  ducky  having  a 
reactive  nervous  system,  it  must  necessarily 
be  the  gross  mechanical  efFect  of  objective 
air-waves  dashed  against  the  drum-skin, 
"n stead  of  the  s^ljbjective  reaction  of  sense- 
ohocks  communicated  from  the  brain 
through  the  nerves  back  upon  these  audi- 
tory organs! 

This  case  of  the  duck  and  the  vibrating 
style  is  similar  to  that  recorded  of  the  mysis 
or  the  opossum-shrimp,  .whose  so-called 
auditory  hairs  were  experimented  on  by 
V.  Hensen,  as  related  by  Helmholtz  in  his 


Sensations  of  Tone,  p.  i^^S-  Hensen  found, 
on  sounding  a  keyed  horn,  that  ceruia 
hairs  of  this  crustacean  would  quiver  in 
response  to  tones  of  a  determinate  pitch, 
while  other  hairs  would  vibrate  to  other 
tones.  Hence,  the  profound  (!)  scientific 
inference  that  these  hairs,  without  the 
least  regard  to  size  or  length,  were  tunei 
in  unison  to  certain  pitches  of  tone,  and 
vibrated  sympathetically  as  such  notes 
were  struck  on  the  horn ! 

One  would  have  thought  that  such  care- 
ful investigators  would  have  beea  struck 
with  the  acoustical  anomaly  of  hairs  vi- 
brating to  certain  tones  without  corre- 
sponding diflference  in  size,  length,  or  ten- 
sion,  and  would  have  been  led  to  inquire 
why  this  result  was  never  witnessed  in  the 
sympathetic  vibration  of  strings,  rods,  or 
any  other  kinds  of  musical  device.  A  tyro 
in  the  investigation  of  acoustical  phenom- 
ena would  have  made  this  his  first  inquiry, 
and  have  stopped  right  there  till  the  mys- 
tery was  solved. 

But  neither  Hensen  nor  Helmholtz  ap- 
peared to  be  capable  of  noticing  this  bot- 
tom fact,  or  of  looking  below  the  surface 
idea  of  the  mere  motion  of  the  hairs  as 
certain  pitches  of  tone  occurred,  and  thus 
grasping  the  beautiful  thought  that  these 
tones,  after  reaching  the  ganglionic  center 
of  this  animal,  and  being  there  translated 
into  sounds  of  different  pitch,  reacted 
through  its  nervous  system  upon  these 
auditory  hairs,  whose  roots  connected  with 
these  nerves, — certain  nerves  conducting 
tones  of  one  pitch,  while  other  nerves 
leading  to  other  auditory  hairs,  without 
any  regard  to  their  length  or  size,  con- 
ducting tones  of  a  different  pitch!  The 
possibility  of  such  a  thing  as  reactive 
effect  through  the  sense-nerves  being  pro- 
duced, and  thereby  causing  certain  parts 
or  organs  to  quiver,  never  entered  the 
minds  of  these  learned  investigators.  They 
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stiperficially  observed  certain  auditory 
hairs  of  this  shrimp  to  vibrate  as  certain 
sounds  were  produced  on  the  horn,  and 
at  once  jumped  to  the  conclusion,  like 
children,  that  the^  hairs  -must  be  tuned 
in  unison  with  that  particular  tone,  and 
therefore  vibrated  as  the  effect  of  that 
particular  system  of  sonorous  waves  dash- 
ii^g  against  it. 

But  if  Helmholtz  and  Hensen  wish  to 
satisfy  themselves  of  their  mistake,  and  to 
become  convinced  that  these  results  can 
only  be  explained,  as  here  suggested,  by 
the  reactive  effects  of  these  tones  through 
the  nervous  system  of  the  shrimp,  let 
them  first  kill  this  animal,  as  suggested  in 
the  case  of  the  duck,  and  they  may  then 
blow  their  horn  till  the  crack  of  doom,  and 
they  will  find,  to  their  individual  improve- 
ment, that,  so  far  from  these  auditory  hairs 
being  tuned  in  unison,  they  will  utterly  fail 
to  respond, demonstrating  that  their  tremor 
was  the  effect  of  subjective  reaction,  and 
that  they  did  not  move  as  the  objective 
result  of  hypothetic  sound-waves. 

In  like  manner,  if  any  part  of  our  own 
ear  is  felt  to  vibrate  by  sounds  of  a  certain 
pitch, we  may  be*  sure  that  it  is  subjective, 
as  the  reactive  effect  of  the  tone  through 
the  sense-nerves  leading  from  the  brain 
to  the  affected  part,  and  not  the  objective 
result  of  external  air-waves  which  have 
no  existence  in  the  propagation  of  sound 
except  in  the  superficial  imagination  of 
physicists. 

Analogous  to  this  view  of  reaction  in 
sound,  it  is  well  known  that  powerfully 
pungent  odor,  when  it  has  produced  upon 
the  brain  the  sensation  of  smell,  acting 
through  the  sensitive  membrane  of  the 
nose  and  the  olfactory  nerve,  may  so  react 
through  the  nervous  system  as  to  not  only 
cause  a  shiver  in  certain  parts  and  organs 
and  force  water  out  of  the  eyes,  but  may 
easily  produce   a  reactive    shock  which 


will  cause  the  whole  physical  organism  to 
shudder!     Yet  what  physiologist  or  phys- 
icist would  be  so  superficially  innocent  of 
all  logic  and  reason  as  to  conclude  that  it 
was  the  mechanical  and  objective  force  of 
the  imponderable  granules  of  odor  striking 
against  the  membrane  of  the  nose  whigh 
jarred  the  whole  body  and  condensed  the 
fluids  of  the  system  into  tears?    How  sim* 
ply  and  beautifully  could   the  vibratory 
sensation  felt  in  the  tympanic  membrane 
be  accounted  for  if  physicists  would  reason 
about  sound  and  its  dij'ect  and  reactive 
effects  in  the  same  manner  as  they  would 
be  compelled  to  reason  about  the  action 
of  the  somewhat  analogous  corpuscles  of 
odor!     As  well  might  they  descant  learn- 
edly about  the  nasal  membrane  and  the 
organs  of  olfaction  being  thrown  into  vi- 
bratory motion  by  fragrant  pulses  or  odor- 
iferous waves  issuing  from  a  lump  of  am- 
monia, ignoring  the  substantial  corpuscles 
of   this   perfume,  as  to  continually  harp 
upon  the  same  kind  of  philosophical  non- 
sense about  sound  and  the  effects  of  the 
superposition  of  supp>ositi{ious  air-waves 
upon  the  drum-skin  of  the  ear! 

It  has  already  been  shown,  a  few  pages 
back,  by  the  most  demonstrative  mechan- 
ical and  mathematical  argument  within 
human  imagination,  that  the  tympanic 
membrane  can  not  vibrate  in  response  to 
sound,  since  if  it  did  so  oscillate  or  was 
so  intended  to  oscillate  as  the  natural 
mode  of  hearing  tone,  it  necessarily  in- 
volves the  shaking  of  two  thousand  million 
tons  of  such  ponderable  matter  by  the 
stridulation  of  an  insect  not  capable  of 
stirring  an  ounce  by  exerting  all  its  strength. 
No  physicist  can  reply  to  that  argument 
against  tympanic  vibration,  and  I  will 
venture  to  say  that  no  one  will  ever  at- 
tempt it,  notwithstanding  it  saps  the  very 
foundation  of  the  wave-theory,  as  the  most 
superficial  reader  must  see. 
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But  even  if  it  were  conceded  that  this 
membrane  can  actually  vibrate  sympa- 
thetically as  the  mode  of  hearing  sound, 
or  as  tlie  means  by  which  sonorous  im- 
pressions are  conveyed  to  the  auditory 
nerve,  still,  as  I  have  already  shown,  this 
would  absolutely  limit  us  to  the  blearing 
of  one  single  pitch  of  tone  distinctly^  while 
we  might  htds  faintly  the  slight  variation 
from  this  vibrational  number, — not  to  ex- 
ceed a  semitone  either  way  from  absolute 
unison.  I  recently  promised  to  revert  to 
this  important  matter,  so  vitally  impor- 
tant to  the  wave-theory  if  true,  but  if  false 
so  fatally  destructive  to  the  reasoning  of 
physicists  on  the  structure  of  the  ear,  and 
the  true  mode  of  hearing  tone;  for, if  tym- 
panic vibration  breaks  down,  there  is  not 
an  unbiassed  physicist  living  who  would 
not  be  compelled  to  renounce  the  wave- 
theory  of  sound,  since  of  what  use  would 
be  air-waves  in  the  propagation  of  sound 

■  if  the  tympanic  membrane  can  not  respond 
to  them? 

As  already  intimated,  and  as  is  well 
known  even  Jo  the  unscientific,  a  string, 
tuning-fork,  reed,  pipe,  or  membrane,  how- 

.  ever  tuned,  will  not  be  thrown  into  appre- 
ciable  vibratory  motion   in    Sympathetic 

.  response  to  the  tone  of  another  instrument 
unless  it  is  tuned  in  unison  or  very  nearly 
in  unison  with  such  exciting  tone;  or, 
in  other  words,   unless    its    own    vibra- 

'  tional  tension  and  number  correspond  to 

■the  number  of  periodic  pulses  generated 
by  such  actuating  instniment.  Hence,  if 
the  tympanic  membrane  were  intended  to 
vibrate  sympathetically  at  "all  aj  the  mode 
of  conveying  sound  to  the  auditory  nerve, 
as  physicists  are  necessarily  obliged  to 
claim,  it  could  not  sensibly  stir,  as  obser- 
vation proves,  unless  its  own  vibrational 
number,  or  normal  tendency  to  oscillate 
when  put  into  motion,  corresponded  to 
the  vibrational  periodicity  of  the  exciting 


tone.  A  soui>ding  instrument,.sucK  as  foxk 
or  string,  tuned  to  any  other  pituh  save 
that  of  unison  with  the  vibrational  number 
of  this  membrane,  or  very  near  it,  could 
not,  of  course,  stir  the  drum-skin  of  the 
ear;  and  hence,  if  there  is  any  truth  in 
the  wave-theory,  such  a  tone  would  not  be 
heard  at  all,  since  this  vibratory  motion  of 
the  drum-skin  is  the  only  mode  of  hearing 
sound !  Can  any  inductive  mode  of  rea- 
soning on  any  question  of  science  ne  naore 
conclusively  certain  than  this  ? 

It  is  true  that  Professor  Helmholtz  part- 
ly foresees  this  difficulty,  and  to  this  extent 
tries  to  guard  against  it ;  but  he  evidently 
.  does  not  fully  realize  its  fatal  consequences 
to  the  wave-hypothesis,  as  I  will  clearly 
show.  The  infinite  impossibility  of  this 
diminutive  membrane,  but  a  thjrd.of  an 
inch  in  diameter,  vibrating  in  sympathetic 
synchronism  with  tones  of  all  possible 
vibrational  numbers  or  degrees  of  pitch 
seemed  to  flash  momentarily  across  his 
thoughts,  like  the  vision  of  some  miracle 
of  which,  though  we  might  wish  an  expla- 
nation,  we  must  content  ourselves  to  re- 
main in  the  dark.  He  goes  so  far,  how- 
ever, in  trying  to  partially  provide  for  it, 
as  to  tell  the  reader  that  an  instrument 
like  a  membrane  which  comes  quickly  to 
rest  after  being  thrown  into  vibration  xioes 
not  require  such  accurate  unison  in  the 
exciting  tone  as  would  a  tuning-fork, 
which,  when  once  excited,  vibrates  a  long 
time!  This  is  true  enough .  but  still, how 
little  does  it  help  this  terrible  difSculty! 
For, while  the  fork,  owing  to  this  enduring 
oscillation  when  started,  requires  the  most 
exact  unison  to  sympathetically  excite  it, 
the  membrane  requires  very  nearly  unison, 
or  not  to  exceed  the  variation  of  a  semi- 
tone either  way,  as  he  is  himself  forced  to 
admit  in  the  most  explicit  language,  when 
speaking  of  the  "parts  of  the  ear,"  as  fol- 
lows : — 


Chaf.  V. 


The  Nature  of  Sound. 


199 


"  The  tnitmity  of  /ympttthetic  vibroHcn  with  a 
semitotu  difference  of  pitch  is  only  one  tenth  of  what 
it  is  for  a  complete  unison,  .  .  .  Hence,  when  we 
hereafter  speak  of  individual /a/tx  of  the  ear  vibra- 
ting sympathetically  with  a  determinate  tone,  we 
mean  that  they  are  set  into  strongest  motion  by  that 
tone  [unison],  but  are  also  set  into  vibration  Uss 
strongly  by  tones  of  nearly  the  same  pitch,  B^P*  ^«<^ 
that  this  sympathetic  vibration  is  still  sensible  for 

the  interval  of  a  semitone** — Sensations  of  Tone, 
p.  216. 

Frankly  and  unmistakably,  then,  let  it 
be  understood,  this  highest  living  authority 
on  sound  admits  that  **parts  of  the  ear" 
can  not  sensibly  vibrale  by  sympathy  more 
than  a  "semitone"  out  of  ^unison  with  any 
"determinate  tone"!  How,  then,  in  the 
name  of  acoustics,  is  the  "drum-skin  of 
the  ear"  to  sympathetically  vibrate  to  any 
"determinate  tone"  when  it  is  out  of  uni- 
son with  the  vibrational  number  of  this 
membrane  more  than  the  "interval  of  a 
semitone"?  He  clearly  admits  such  sym- 
pathetic vibration  impossible,  unless  within 
this  circumscribed  limit;  and  hence,  if  the 
wave-theory  be  true,  that  the  tympanic 
membrane  is  intended  to  sympathetically 
vibrate  at  all  in  response  to  sound  as  the 
mode  of  transmitting  tone  to  the  auditory 
nerve,  as  all  authorities  tell  us,  then  let  it 
be  proclaimed  to  the  scientific  world  that 
this  leading  sound  expert  and  investigator 
has  shown  that  it  is  impossible  for  the  hu- 
man ear  to  recognize  any  tone  or  hear  any 
sound  save  that  of  one  determinate  pitch, 
with  a  faint  but  rapidly  diminishing  margin 
of  a  "semitone  "either  way  from  the  proper 
vibrational  number  of  the  tympanic  mem- 
brane ! 

Is  it  possible  to  believe  that  this  univer- 
sally accepted  scientific  theory,  expounded 
by  its  ablest  advocates,  first  teaches  that 
the  tympanic  membrane,  one  of  the  prin- 
cipal parts  of  the  ear,  vibrates  in  resptonse 
to  all  audible  sounds  of  the  musical  scale, 
including  every  degree  of  pitchy  bending 
^once  in  and  <mce  out*'  as  each  sound-wave 


strikes  it  as  the  only  means  of  hearing 
tone,  and  then  that  the  same  theory  in  the 
hands  of  the  same  highest  living  authori- 
ties turns  right  round  and  teaches  exactly 
the  opposite,  as  just  quoted,  namely,  that 
the  ^^individtuU parts  of  the  ear"  which  re- 
spond by  "sympathetic  vibration  "can  only 
vibrate  to  a  sound  when  within  "the  inter- 
val of  a  semitone"  of  ^^ complete  unison" t 
The  world  is  challenged  to  find  any  theory 
in  the  annals  of  scientific '  investigation, 
ancient  or  modern,  not  excepting  the  Pto- 
lemaic system  of  astronomy,  containing  as 
many  point-blank  and  self-stultifying  con- 
tradictions as  have  been  pointed  out  in 
this  wave- theory  of  sound  during  the  pre- 
ceding argument.  Yet  the  exposure  of  its 
multitudinous  absurdities  and  self-contra- 
dictions has  hardly  commenced.  I  ask  the 
intelligent  reader,  in  view  of  the  above,  if 
it  is  possible  for  the  wave-theory  to  remain 
unshattered  as  science  while  receiving 
such  staggering  blows? 

But  I  have  evidence  from  this  same  au- 
thority even  more  definite  than  this,  over- 
throwing tympanic  vibration  as  Nature'* 
plan  of  transmitting  tone  to  the  auditory 
nerve.  When  discussing  another  phase  of 
the  sound-theory  he  naturally  forgets  the 
absolute  necessity  of  this  membrane  of  the 
ear  vibrating  sympathetically  to  tones  of 
every  degree  of  pitch  throughout  the  mu- 
sical scale,  and  deliberately  teaches  .that  a 
stretched  membrane  will  respond  only  to 
a  tone  which  happens  to  be  in  ^^ unison" 
with  it,  thus  confirming  my  argument  that 
the  drum-skin  of  the  ear  is  necessarily 
confined  to  one  pitch  of  tone  if  it  vibrates 
at  all. 

Thus,  when  instructing  the  reader  how 
to  detect  combinational  or  resultant  tones^ 
which,  as  already  intimated,  are  low  sec- 
ondary sounds  generated  by  the  two  tones 
of  a  chord,  he  shows  that  a  stretched  mem- 
brane tuned  in  unison  with  such  resultaot 
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tone  will  instantly  be  thrown  into  sympa- 
thetic vibration  whenever  the  two  notes  of 
the  chord  are  sounded^  thus  proving  the 
presence  of  this  resultant  tone  in  the  air, 
even  though  it  may  be  so  feeble  as  not 
to  be  distinctly  audible,  and  thus  demon- 
strating that  these  resultant  tones  are  not 
the  effect  of  the  imagination,  as  some  have 
supposed, — while  he  goes  further,  and  as- 
sures us  that  this  membrane,  thus  tuned 
in  unison  with  such  resultant  tone,teV//  not 
stir  when  either  of  the  two  generating  tones 
of  the  chord  is  sounded  separately y  simply 
because  neither  of  such  primary  tones  is 
in  "unison"  with  it!     Speaking  of  these 

combinational  tones,  his  words  are : — 

"Their  objective  existence  in  the  mass  of  air 
eon  he  proved  by  vibrating  membranes  tuned  to  be  in 
unison  with  the  combinational  tones.  Such  mem- 
branes  are  set  in  sympathetic  vibration  immediately 
upon  both  generating  tones  being  sounded  simulta- 
neously ^  but  remain  at  rest  if  only  one  or  other  of 
them  is  sounded.** — Sensations  ofTone^  p.  235. 

Here,  then,  he  himself  admits  that 
stretched  ^'^ membranes**  will  not  vibrate 
sjrmpathetically  except  in  response  to 
^^unison**  tones!  How,  then,  is  the  tym- 
panic membrane  to  vibrate  to  any  except 
one  single  pitch  of  tone,  and  that  tone  the 
"unison" to  its  own  vibrational  number? 

I  could  extend  the  annihilating  self- 
contradictions  of  this  eminent  authority 
€ki  libitum^  showing  that  whenever  he  is 
not  treating  directly  on  the  tympanic  mem- 
brane or  some  other  part  of  the  ear,  and 
the  absolute  necessity  of  it  vibrating  in 
sympathy  to  all  degrees  of  pitch,  he  inva- 
riably takes  the  common-sense  view  of  the 
matter,  and  the  view  which  even  a  school- 
j  boy  knows  to  be  the  correct  one,  namely, 
that  no  instrument  can  be  thrown  into 
sympathetic  vibration  by  the  tone  of  an- 
other unless  the  two  are  in  unison  or  very 
near  it.  Take  one  other  example,  where 
he  is  speaking  of  a  singer  having  the  power 
cf  throwing  a  piano-string  into  sympathetic 


vibration  by  directing  the  voice  against  it 
His  words  are : — 

••The  more  exactly  the  singer  hits  the  pitch  of  the 
string,  the  more  strongly  it  vibrates,  A  very  tittk 
deviation  from  the  exact  pitch  fails  in  exciting  sym- 
pathetic vibration." — Sensations  of  Tone,  p.  61. 

How  sensible  this  great  physicist  can  be 
when  he  confines  himself  to  scientific  facts, 
and  is  guided  by  the  unfailing  laws  of 
acoustics?  But  how  absurdly  childish  he 
becomes  the  moment  he  branches  off  into 
the  self-contradictory  superficialities  of  the 
wave-theory!  Can  any  one  imagine  a  more 
abrupt  transitiop  from  sound  reason  to  in- 
sipid nonsense,  than,  after  reading  the 
above,  to  turn  back  to  pages  175  and  176 
and  read  what  this  same  author  and  Pro- 
fessor Tyndall  say  about  the  tympanic 
membrane  vibrating  sympathetically  to 
tones  of  every  degree  of  pitch,  bending 
"once  in  and  once  out"  as  each  sound- 
wave strikes  it,  from  the  lowest  note  of  the 
church-organ  to  the  highest  tone  of  the 
piccolo-flute? 

The  fact  is,  the  tympanic  membrane,  if 
it  vibrates  at  all  in  sympathetic  response 
to  tone,  must  act  as  all  other  membranes 
act,  and  that  is,  respond  to  only  one  de- 
terminate pitch — its  own  vibrational  num- 
ber; and  Professor  Helmholtz  knows  it 
whenever  he  steps  outside  of  the  wave- 
theory,  and  is  thus  momentarily  freed  from 
the  spell  of  its  blinding  influence.  But 
this  absurd  philosophy  having  taught  him 
from  his  youth  up  that  we  can  only  hear 
sound  by  the  vibratory  motion  of  the  tym- 
panic membrane,  he  has  not  even  in  his 
ripe  manhood  the  power  to  stamp  down, 
crush  out,  and  break  away  from  an  erro- 
neous hypothesis  which  contradicts  his 
very  senses  and  upsets  the  foundation-laws 
of  acoustics  and  mechanics,  but  goes  on 
advocating  what  he  must  know,  unless 
mentally  blinded,  to  be  infinitely  impos- 
sible in  the  nature  of  things. 


Chap.  V. 


The  Nature  of  Sound. 


20 1 


Now,  as  everybody  knows  that  a  stretched 
membrane  can  only  respond  to  one  deter- 
minate pitch  of  tone,  or,  at  most,  can  not 
vary  from  it  even  faintly  more  than  a  semi- 
tone either  way,  and  as  we  all  know  that 
we  hear  tones  of  every  degree  of  pitch 
throughout  the  musical  scale,  and  all  the 
separate  degrees  with  equal  facility,  it  be- 
comes clearly  demonstrative,  as  must  be 
evident  to  the  commonest  intelligence  of 
the  unscientific  reader,  that  the  hearing 
of  sound  is  independent  of  any  vibratory 
motion  whatever  of  this  membrane.  Is 
not  this  as  acoustically  certain  as  that  we 
hear  sound  at  all?  Hence,  the  wave- 
hypothesis,  depending  as  it  does  on  tym- 
panic vibration  for  its  existence,  neces- 
sarily and  absolutely  breaks  down. 

I  therefore  repeat  my  deliberate  convic- 
tion, which  I  believe  the  judgment  of  the 
scientific  world,  upon  re-investigation,  will 
indorse,  that  this  assumption  of  tympanic 
vibration  as  the  means  by  which  the  sen- 
sations of  tone  are  transmitted  to  the  au- 
ditory nerve,  lying  as  it  does  at  the  foun- 
dation of  the  wave-theory,  is  an  error  of 
so  grave  and  glaring  a  character  that  its 
exposure  must  lead  to  the  immediate  revo- 
lution of  the  current  hypothesis  of  sound; 
and  that  if  physicists,  who  have  already 
committed  themselves  by  writing  elaborate 
works  on  the  subject,  shall  feel  indisposed 
<o  undo  what  they  have  accomplished  with 
so  much  labor  dnd  effort,  the  work  must 
be  relegated  to  other  investigators  in  time, 
equally  competent,  who  will  arise  and  take 
up  the  imperfect  chain  "of  argument  intro- 
duced in  this  monograph,  and  carry  it  out 
to  a  systematized  analysis  of  the  whole 
question. 

I  only  regret  that  the  discussion  has  un- 
avoidably forced  me  into  such  direct  an- 
tagonism to  Professor  Helmholtz,  and 
compelled  me,  though  reluctantly,  to  ex- 
pose his  utterly  inexcusable  contradictions 


and  mistakes  in  his  efforts  to  harmonize 
what  is  intrinsically  incongruous,  for  other- 
wise I  might  have  looked  upon  his  great 
analytical  ability  to  aid  the  new  hypothesis, 
and  thus  assist  in  revolutionizing  the  the- 
ory of  sound  as  no  living  physicist,  per- 
haps, would  have  been  so  capable  of  doing, 
had  the  matter  been  brought  to  his  atten- 
tion under  less  embittering  circumstances. 

But  this  vital  doctrine  of  tympanic  vi- 
bration has  become  too  important  a  ques- 
tion, and  the  very  life  of  the  wave-theory 
of  sound  is  too  intimately  involved  in  the 
truth  or*falsity  of  this  single  proposition, 
to  allow  the  discussion  of  it  to  drop  quite 
yet.  I  propose  to  show  still  further  the 
inexplicable  involvement  of  Professor 
Helmholtz  in  his  almost  insane  efforts  to 
harmonize  so  utterly  false  a  theory  as  that 
of  wave-motion  with  so  fundamentally 
erroneous  and  self-contradictory  a  prin- 
ciple as  tympanic  vibration. 

He  announces  an  important  law,  which 
turns  out  to  be  as  amusing  as  it  is  absurd. 
He  admits,  in  the  first  place,  as  he  is  neces- 
sarily compelled  to  do,  that  the  tympanic 
membrane,  like  all  other  membranes,  has 
a  normarS'ibrational  number"  or  periodic 
swing  of  its  own,  corresponding  to  its  size, 
weight,  and  tension,  of  which  the  most  or- 
dinary student  of  science  is  well  aware; 
and  while  acknowledging,  as  just  quoted, 
that  a  membrane  can  only  vibrate  sympa- 
thetically to  a  tone  which  happens  to  be 
in  "unison"  to  its  own  normal  rate  of  os- 
cillation, or,  at  farthest,  within  a  semitone 
of  unison,  yet  he  seems  wildly  to  insist,  in 
his  apparent  con  fusion,  that  this  membrane  . 
of  the  ear, unlike  any  other  membrane,  and 
without  pretending  to  any  special  reason 
for  it  differing  from  other  membranes  in 
this  regard,  will  vibrate  in  response  to  n^ery 
audible  pitch  of  tone  ^whether  in  unison  ornot^ 
simply  because  the  wave-theory  requires 
it  so  to  vibrate,  and  because  it  would  be 
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utterly  disastrous  to  the  whole  hypothesis 
if  it  did  not  so  vibrate !  Is  there  any  other 
reason,  real  or  imaginary,  why  this  one 
membrane  should  differ  thus  from  all 
others'  If  there  is,  this  great  investigator 
does  not  pretend  to  point  it  out,  but  ap- 
pears to  assume  it  on  general  principles. 
He  lays  down  this  remarkable  general 
law : — 

*•  \n  elastic  body  set  into  sympathetic  vibration 
by  any  tone  [whether  in  Unison  or  not],  vibrates 
sympatJietically  in  the  pitch  or  with  the  vibrational 
number  of  the  exciting  tone;  but  as  soon  as  the  ex- 
citing tone  ceases,  it  goes  on  sounding  in  tJu  pitch 
or  vibrational  number  of  its  own  proper  tone"^ 
Sensations  of  Tone,  p.  215. 

There  is  no  difficulty  in  understanding 
the  drift  of  this  law.  It  necessarily  assumes 
that  a  membrane  or  other  elastic  body  not 
only  has  a  vibrational  number  of  its  own, 
but  will  vibrate  sympathetically  to  exciting 
sounds  not  in  unison  with  this  ''''vibrational 
number  of  its  own  proper  tone''  so  long  as 
the  "exciting  tone"  continues;  but  that 
the  moment  the  actuating  tone  ceases  the 
membrane  drops  that  coerced  rate  of 
oscillation,  and  "goes  on  sounding  in  the 
pitch  or  vibrational  number  of  its  own 
proper  tone"! 

Now,  this  law  must  evidently  apply  to 
the  drum-skin  of  the  ear, for  reasons  which 
I  will  give.  Professor  Helmholtz  himself 
distinctly  teaches,  as  already  quoted,  that — 

*  A  periodically  oscillating  sonorous  body  pro- 
duces a  similar  periodical  motion,  first  in  the  mass 
of  the  air  and  then  in  the  drum  of  our  ear,  and  the 
Period  of  these  vibrations  must  be  the  same  as  that 
of  the  vibrations  of  the  sounding  body, ^' — Sensations 
of  Tone,  p.  16. 

Thus,  the  "drum  of  our  ear"  must  oscil- 
late with  the  same  period  "as  that  of  the 
vibrations  of  the  sounding  body,"whatever 
may  be  its  pitch  of  tone  or  number  of  vi- 
brations per  second, — whether  it  is  in  uni- 
son with  the  "vibrational  number"  pf.  the 
tympanic  membrane,  or  a  thousand  vibra- 


tions a  second  out  of  unison !  The  drum 
skin  of  the  ear,  as  this  writer  must  include 
^^  vibrates  sympathetically  in  the  pitch  or  untk 
the  vibrational  number  of  the  exciting  tone; 
but  as  soon  as  the  exciting  tone  ceases  it  goci 
on  sounding  in  the  pitch  or  vibratiattal  num* 
berof  its  own  proper  tone'" !  That  is,  if  it 
"goes  on  sounding"  at  all;  and, as  a  proof 
that  the  tympanic  membrane  is  thus  neces- 
sarily included.  Professor  Tyndall  re- 
enforces  Professor  Helmholtz  by  distirctlj 
teaching  as  follows: — 

**  Every  wave  generated  by  such  vibrations  [with- 
out reference  to  pitch]  bends  the  tympanic  membrani 
once  in  and  once  out,** — Lectures  on  Sound,  p.  69. 

And  to  show  that  this  membrane  "goes 
on  sounding,"  bending  in  and  out,  after 
the  exciting  tone  ceases,  this  same  lecturer 
says : — 

''Imagine  the  first  of  a  series  of  pulses  vhidi  . 
follow  each  other  at  regular  intervals,  impinging 
upon  the  tympanic  membrane.     It  is  shaken  by  the 
shock;  and  a  body  once  shaken  can  not  come  in* 
stantaneously  to  rest,** — Lectures  on  Sound,  p.  49. 

Hence,  as  Professor  Helmholtz  says,  "it 
goes  on  sounding  in  the  pitch  or  vibrational 
number  of  its  own  proper  tone,"  because 
it  can  not,  of  course,  vibrate  out  of  its 
normal  or  unison  rate,  if  at  all,  any  longer 
than  coerced ;  and,  as  it  can  not  come  im- 
mediately to  rest  after  the  exciting  tone 
ceases,  it  must  come  under  this  extraor- 
dinary law  of  Professor  Helmholtz,  and 
go  on  sounding  in  its  own  normal  or  "vi- 
brational number." 

We  will  now  look  at  some  of  the  extra- 
ordinary and  amusing  results  of  this  law, 
as  applied  to  the  drum-skin  of  the  ear. 
Let  us  suppose  a  certain  tympanic  mem-  ^ 
brane  to  be  of  such  size,  weight,  and  ten- 
sion, as  to  make  "its  own  proper  tone"  or 
"vibrational  number"  that  of  A,  having 
440  pendular  swings  per  second;  that  is 
to  say,  if  the  drum-skin  should  be  thrown 
into  vibratory  motion,  and  left  to  swing 
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normally,  it  would  continue  to  vibrate  at 
that  isochronous  rate  till  it  would  settle 
to  rest. 

(    According  to  the  teaching  of  these  phys- 
'icists, —  which  we  are,  of  course,  expected 
to  believe  as  science, —  if  an  organ-pipe, 
representing  the  highest  note  but  one  in  a 
seven-octave  pianoforte  (G,  with  3,400  vi- 
brations in  a  second,)  should  be  sounded, 
this  tympanic  membrane  is  of  necessity  co- 
erced from  its  normal  rate  of  440  oscilla- 
tions, and  made  to  assume  the  vibrational 
number  of  this  high  G,  and  bend  "once 
in  and  once  out"  for  each  of  these  3,400 
waves  per  second,  so  long  as  this  "exciting 
tone"  continues,  though  its  own  pitch  or 
"vibrational  number"  is  only  about  one 
eighth   as  much.     But  after  a  little  this 
high  G  ceases  to  sound,  and  instead  of  th^ 
drum-skin  of  the  ear  doing  likewise,  we 
are  assured  by  these  highest  living  author- 
ities that  it  "can  not  come  instantaneously 
to  rest,"  but     goes  on   sounding  in  the 
pitch  or  vibrational   number  of  its  own 
proper  tone,"  or  at  the  old  rate  of  440  vi- 
brations a  second ! 

Contrary,  then,  to  the  observation  and 
scientific  experience  of  the  whole  world, 
it  is  first  coerced  into  an  abnormal  rate  of 
swing  nearly  3,000  oscillations  out  of  tune, 
and  that,  too,  remember,  by  ^^sympathetic 
vibratiofi*';  and  then, contrary  to  all  known 

• 

mechanical  or  acoustical  laws,  it  drops  that 
motion  and  takes  up  a  new  rate  of  440  vi- 
brations a  second  without  any  known  or 
exciting  cause  whatever  to  supejrinduce  it, 
since  we  are  told  that  "<jj  soon  as  the  ex- 
dtifig  tone  ceases  it  goes  on  sounding  in  the 
fitch  or  the  vibrational  number  of  its  own 
proper  tone'' I 

I  deny  both  these  positions  as  prepos- 
terously absurd,  and  contrary  to  both  sci- 
ence and  reason.  No  membrane,  however 
tuned  or  tensioned,  can  be  excited  sympa- 
thetically by  any  tone,  as  Professor  Helm- 


holtz  has  already  admitted,  not  in  unison 
or  very  nearly  in  unison  with  its  own  "vi- 
brational number";  and  if  so  excited  into 
an  abnormal  rate  by  a  discordant  sound, 
it  could  not  change  to  a  new  rate  without 
a  new  exciting  impulse. 

But  the  more  startling  consequences 
growing  out  of  the  doctrine  here  inculcated 
have  not  yet  been  reached.  If  this  law 
governing  the  sympathetic  vibration  of  a 
stretched  membrane  or  other  elastic  body 
— especially  the  drum-skin  of  the  ear — is 
correct,  as  here  laid  down  by  these  high 
authorities,  we  have  only  to  assume,  as  al- 
ready intimated,  any  particular  pitch  of 
sound  as  the  one  corresponding  to  the 
normal  "vibrational  number"  of  the  tym- 
panic membrane,  in  order  to  at  once  see 
the  beautiful  working  of  the  principle 
enunciated;  since  it  is  evident,as  admitted 
by  Professor  Helmholtz,///^/  the  drum-skiny 
as  well  as  every  other  membrane^  must  have 
some  definite  pitch  as  the^^vibrational  number 
of  its  own  proper  tone. " 

We  have  already  supposed  the  pitch  of 
our  own  tympanic  membrane,  for  example, 
to  be  A,  or  the  same  pitch  as  that  of  the 
second  string  of  the  violin,  having  440  vi- 
brations to  the  second.  Now,  it  is  mani- 
fest, as  just  seen,  and  as  I  wish  again  to 
impress  upon  the  reader,  that  if  D  should 
be  sounded,  having  594  vibrations  to  the 
second,  this  drum-skin  will  be  instantly 
forced  out  of  "its  own  proper  tone"  and 
compelled  to  vibrate  sympathetically  with 
D  so  long  as  it  sounds,  according  to  this 
remarkable  law  and  the  necessities  of  the 
wave-theory;  but  the  moment  the  sound 
of  D  ceases,  the  "drum-skin"  drops  this 
abnormal  rate  of  594  vibrations  to  the 
second,  and  relapses  back  into  "its  own 
proper  tone,"  and  "goes  on  sounding"? 
Of  course,  according  to  this  admirable  law 
of  Professor  Helmholtz,  confirmed  by  Pro- 
fessor Tyndall,  the  "elastic  body  set  into 
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sympathetic  vibration^*  by  the  sound  of  D 
does  not  cease  sounding  or  "come  instan- 
taneously to  rest"  when  D  ceases,  though 
it  ceases  sounding  in  the  pitch  of  D,  or 
with  594  vibrations  to  the  second,  but 
"goes  on  sounding**  in  A,  with  440  vibra- 
tions, for  "as  soon  as  the  exciting  tone 
ceases  it  goes  on  sounding  in  the  pitch 
or  vibrational  number  of  its  own  proper 
tone'*! 

Thus,  inevitably,  if  these  writers  are  re- 
ceived as  authority, — and  they  confessedly 
stand  the  highest  on  this  subject, — it  fol- 
lows that  on  the  cessation  of  every  sound 
we  hear,  either  above  or  below  A,  the  ear 
instantly  reverts  to  "its  own  proper  tone," 
and  "goes  on  sounding"  in  A!  Hence,  A 
must  be  sounding  in  my  ear  all  the  time 
as  a  perpetual  monotone  while  an  orchestra 
is  playing,  filling  up  every  interval  which 
occurs  in  any  piece  of  music  I  hear.  No 
matter  what  may  be  the  pitch  or  the  vibra- 
tional number  of  the  exciting  tones,  if  there 
is  not  a  single  A  sounded  by  the'  entire 
orchestra,  the  tympanic  membrane  must 
instantlyytfw/  to  the  tones  they  produce 
or  fall  to  them  by  "sympathetic  (!)  vibra- 
tion,** and  continue  to  oscillate  at  that 
abnormal  rate  per  second  till  such  "ex- 
citing tone  ceases^**  when,  as  before  ob- 
served, it  falls  back  ox  leaps  back,  as  the 
case  may  be,  to  "the  pitch  or  vibrational 
number  of  its  own  proper  tone,"  and  "goes 
on  sounding"! 

Thus,  while  the  drum-skin  "can  not 
come  instantaneously  to  rest,"  but  goes 
on  sounding"  A,  at  440  vibrations  a  sec- 
ond or  *  its  own  proper  tone,"  these  ac- 
curate scientists  and  greatest  living  au- 
thorities on  sound  tell  us  if  some  one  in 
the  orchestra  should  strike  the  high  D  of 
the  piccolo-flute,  with  4,752  vibrations  in 
a  second,  the  drum-skin  of  the  ear  tempo- 
rarily ceases  sounding  A,  on  which  it  is 
vibrating  when  not  coerced,  and  leaps  a 


distance  of  4,312  oscillations  a  second  out 
of  unison  or  away  from  sympathy ^axid.  con- 
tinues to  keep  up  this  rapid,  abnormal, 
coerced  movement,  by  "sympathetic  vibra- 
tion," so  long  as  the  piccolo-flute  sounds 
that  note!  Or,  if  the  low  E  of  the  double 
bass  should  happen  to  be  struck,  with  40 
vibrations  to  the  second,  ihe  tympanic 
membrane  (which  is  now  supposed  to  be 
filling  up  the  interval,  after  dropping  from 
the  high  D  of  the  piccolo-flute,  by  sound- 
ing A,  "its  own  proper  tone,")  is  instantly 
forced  down  to  the  "vibrational  number" 
of  this  new  "exciting  tone,"  and  is  thus 
compelled  to  swing  at  this  slow  rate  of  40 
oscillations  a  second  by  *^ sympathetic  vibra- 
tion," or  just  400  swings  a  second  out  of 
tune  or  away  from  sympathy/ 

The  result  is,  in  listening  to  an  orchestra 
of  fifty  pieces,  we  not  only  hear  A  all  the 
time,  filling  up  all  the  intervals  between 
the  countless  myriads  of  notes  of  various 
degrees  of  pitch,  but  we  hear  fifty  A*s  at 
one  time,  making  each  instrument  appear 
to  sound  in  our  ear  practically  like  a  de- 
moralized hurdy-gurdy,  and  converting 
the  orchestra  into  an  enormous  band  01 
Scotch  bagpipes,  with  their  everlasting 
droning  and  monotonous  A  continually 
ringing  its  changes  upon  our  tympanic 
drum-skin ! 

But  the  foregoing  is  not  all  there  is  in 
this  lucid  principle  which  controls  the 
"sympathetic  vibration" of  this  membrane 
of  the  ear,  as  announced  by  these  eminent 
physicists.  It  is  well  known  that  a  musical 
instrument,  when  re-enforced  by  the  sym- 
pathetic resonance  of  another  sounding 
body  which  vibrates  in  unison,  is  louder 
than  it  would  be  if  not  so  re- enforced,— 
while  the  unison  instrument,which  sounds 
alone  by  sympathetic  vibration, must  neces- 
sarily be  vastly  louder,  as  every  one  knows, 
than  it  would  be  if  coerced  into  an  abnor- 
mal vibration  by  a  discordant  tone, — that 
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Is,  if  such  abnormal  oscillation  were  pos- 
«ible,  which  it  manifestly  is  not.   Professor 
Helmboltz,  however,  as  shown  in  the  last 
citation,  claims  it  to  be  possible,  as  he  is, 
I  of  course,  compelled  to  do  to  make  it  pos- 
sible for  the  **drum-skin  of  the  ear"  to  vi- 
brate sympathetically  to  tones  of  every 
degree  of  pitch,  though  he  does  so  in  de- 
fiance of  the  experience  and  observation 
of  the  whole  scientific  world.    But  suppose 
we  admit  it  to  be  true,  for  the  present^ 
that  this  drum-skin  of  the  ear  is>sufiiciently 
accommodating  to  the  necessities  of  the 
vave-theory  to  act  unlike  all  other  mem- 
branes, and  to  thus  contradict  all  observa- 
tion; yet  it  is  nevertheless  undeniable  that 
when  the  note  A  should   happen  to  be 
sounded  the  tone  would  be  enormously 
louder  than  when  any  other  note  not  in 
accord  was  heard,  because  the  drum-skin, 
being  thus  in  sympathetic  unison,  would 
surely  oscillate  with  many  times  greater 
amplitude   and  force  when   sounding  in 
"the  pitch  or  vibrational  number  of  its 
own  proper  tone";  because  this  tone,  ac- 
cording to  Helmholtz,  is  so  easy  and  natu- 
ral to  make  that  the  drum-skin  "goes  on 
sounding"  it  without  being  excited  into 
action  by  any  tone  whatever!     It  simply 
jumps  ox  fails  into  it  without   the   least 
effort!    But  this  does  not  require  an  ar- 
gument.   It  is  self-evident;  and  Professor 
Helmholtz  would  instantly  admit  that  the 
tympanic  membrane  would  vibrate  with 
vastly  greater  amplitude  in   sympathetic 
response  to  a  unispn  note  than  to  a  dis- 
cord. 

Then  it  follows,  with  my  "drum-skin" 
tuned  as  I  have  supposed,  that  in  listening 
to  an  orchestra,  the  one  single  note  A, 
whenever  struck  by  any  instrument,  would 
always  *  appear  immensely  louder  to  me 
than  any  other  note,  not  only  because  it 
would  produce  greater  vibratory  motion 
m  my  ear,  but  because  it  would  be  sure  to 


meet  with  re-enforcement  by  this  continual 
relapsing  of  the  membrane  at  the  end  of 
every  other  note,  as  ^^ it  goes  on  sounding  in 
the  pitch  or  vibrational  number  of  its  own 
proper  tone,**  Hence,  in  my  case,  with  my 
drum-skin  tuned  as  supposed,  A  would  al- 
ways  be  the  predominant  tone,  and  enor- 
mously louder  than  any  other  sound  I  could 
hear;  that  is,  if  there  is  any  truth  in  this 
hypothesis  of  tympanic  vibration,  which 
I  am  controverting. 

But  even  this  is  not  the  funniest  feature 
of  the  problem.  As  the  "vibrational  num- 
ber" of  any  stretched  membrane  depends 
on  its  sizey  weighty  and  tension^  and  as  it  is 
perfectly  evident  that  no  two  "drum-skins'* 
would  combine  these  elements  to  exactly 
the  same  degree  in  different  individuals, 
it  follows  that  with  one  person  A  would 
be  the  predominant  or  loud  note,  with 
another  B  or  B^,  with  another  C  or  CJ}, 
with  another  D,  and  so  on  through  the 
chromatic  scale,  or  possibly  through  sev- 
eral octaves, — the  smaller  the  person  and 
the  younger  the  child  the  higher  the  pitch 
of  the  note  would  become  which  would 
sound  the  loudest,  and  vice  versa! 

Thus,  while  A  would  be  to  me  a  very 
loud  sound,  being  in  sympathetic  accord 
with  the  "vibrational  number"  of  my  tym- 
panic membrane,  B,  C,  D,  E,  F,  &c.,  would 
be  comparatively  but  feeble  tones,  what- 
ever  the  %ns   viva    in    their  production; 
whereas    Professor    Helmholtz,   being  a 
larger  man,  would  probably  have  a  "drum- 
skin"  tuned  to  G,  which,  in  turn,  would 
make  it  the  loud  tone  to  him,  while  he 
should  scarcely  be  able  to  hear  A,  or  any 
other  note  of  the  scale,  accordfng  fo  this 
advanced  scientific  hypothesis,  nnc    such 
rates  of  vibration  in  his  ear  w  uld  have 
to  be  coerced  by  a  discordant  tone !     In 
this  way  no  two  persons  would  be  physi- 
cally able  to  estimate  the  same  tone  as 
having  the  same  degree  of  intensity,  owing 
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to  the  intrinsic  and  constitutional  diver- 
sity in  the  "vibrational  numbers"  of  their 
respective  "drum-skins," — depending,  of 
course,  on  their  size,  weight,  and  tension ! 
A  theory  based  on  such  a  sapient  hypoth- 
esis as  this,  and  supported  .by  such  trust- 
worthy authorities,  surely  ought  to  com- 
mand the  respect  of  the  great  intellects 
of  the  world ! 

But  this  theory  of  tympanic  vibration  is 
self-destructive  in  more  ways  than  one,  as 
I  will  now  undertake  to  show.  Physicists 
assume  sound  and  light  to  be  every  way 
analogous,  and  both  to  be  equally  the  re- 
sult of  wave-morion, — the  former  acting  on 
the  auditory  nerve  by  means  of  j/r-waves 
and  their  impression  on  the  tympanic  mem- 
brane, while  the  latter  acts  on  the  optic 
nerve  by  means  of  ^M^r-waves  and  their 
impression  on  the  retina.  No  man  will 
dispute  this  statement  who  has  any  know- 
ledge of  the  undulatory  theory  of  light, 
and  the  arguments  by  which  that  hypoth- 
esis has  been  deduced  from  the  supposed 
atmospheric  waves  of  sound. 

Hence,  if  it  can  be  proved  that  ethereal 
undulations  do  not  and  can  not  convey 
the  impressions  of  light  to  the  optic  nerve, 
and  through  it  to  the  brain,  by  the  vibra- 
tory motion  of  the  retina^  it  must  establish, 
by  necessary  analogy,  that  the  impressions 
of  sound  are  not  produced  on  the  auditory 
nerve,  as  physicists  claim,  by  the  oscilla- 
tions of  the  tympanic  membrane.  Is  not 
this  logically  and  necessarily  evident? 

That  the  retina^  corresponding  to  the 
drum-skin  of  the  ear,  can  not  transmit  the 
impressions  of  light  to  the  optic  nerve  by 
oscillating  in  synchronism  to  the  waves  of 
ethery  will  strike  every  intelligent  reader 
as  self-evident  the  moment  we  consider 
how  many  times  this  sensitive  organ  would 
be  obliged  to  actually  and  mechanically 
57ving  to  and  fro  every  second  to  equal  the 
periodicity  of  these  supposed  wai  *s  of  ether. 


If  the  reader  is  not  posted  on  this  special 
question,  it  would  be  impossible  for  him 
to  make  even  an  approximate  guess. 

Let  us  consider  this  matter  for  a  moment 
The  highest  sound  in  music  is  generated 
by  only  four  or  five  thousand  vibrations 
in  a  second,  which  physicists  have  mis- 
takenly supposed  to  be  transferred  by  a 
corresponding  number  of  air-waves  to  the 
tympanic  membrane,  producing  a  corre- 
sponding number  of  oscillations  of  that 
organ.  But  thousands  of  vibrations  a  sec- 
ond are  absolutely  as  nothing  when  it  comes 
to  the  inconceivable  number  of  swings  the 
retina  must  make  to  and  fro  as  the  waves 
oi  ether  strike  it}  Millions  of  such  oscil- 
lations a  second  are  nothing!  Hundreds 
of  millions  are  nothing!  Thousands  of 
millions  are  nothing!  Hundreds  of  thou- 
sands of  millions  of  such  swings, in  and  out, 
of  this  delicate  sensitive  organ  every  sec- 
ond are  but  as  the  drop  to  the  bucket  con- 
trasted with  the  actual  number  of  times 
the  retina  has  to  oscillate,  if  it  acts  in  ac- 
cordance with  the  teaching  of  the  wave- 
theory  of  sound,  and  vibrates  as  this  drum- 
skin  is  forced  to  do.  This  is  no  exaggera- 
tion, if  there  is  any  analogy  between  the 
modes  of  propagation  of  sound  and  light, 
and  if  wave-motion  in  both  cases  is,  as 
universally  taught,  the  correct  solution  of 
their  phenomena. 

Professor  Tyndall  distinctly  teaches  that 

no  less  than  six  hundred  and  ninety-nine 

million  million  waves  of  ether  have  to  strike 

the  retina  every  second  while  we  are  looking 

at  a  violet  light!  These  are  his  words:— 
"All  these  toaves  enter  the  eye  in  a  fecmd.  In 
the  same  interval  699,000,000,000,000  waves  ej 
violet  light  enter  the  eye.  At  this  prodigious  rate  is 
the  reti:ia  hit  by  the  waves  of  light  :"'^1\'SXiKLJL  on 
Lights  p.  66. 

Thus  the  retina^  or  this  analogue  of  the 
tympanic  membrane,  if  there  is  any  truth 
in  the  theory  of  wave-motion,  must  physi- 
cally and  mechanically  bend  "once  in, and 
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once  out "  as  each  wave  of  light  hits  it,  or, 
as  here  authoritatively  given, must  actually 
oscillate  to  and  fro  699,000,900,000,000 
times  every  second  without  producing  the 
least  injury  to  this  most  sensitive  and  del- 
icate organ ! 

'  Is  it  possible  for  an  intelligent  man  to 
believe  that  a  physical  organ  of  any  kind 
could  exist  for  a  single  second  unimpaired, 
even  if  constituted  of  material  a  thousand 
times  more  durable  than  the  finest  steel, 
subjected  to  this  process  of  being  thus  bent 
"once  in  and  once  out"  as  many  times  a 
second  as  required  by  this  insane  hypoth- 
esis? If  not,  then  retinal  oscillation  is 
proved  to  be  an  absolute  chimera,  and 
with  it  tympanic  vibration  also  breaks 
down,  since  modem  science  assures  us 
that  the  two  operations  are  entirely  anal- 
ogous, and  equally  depend  upon  wave- 
motion  for  their  sensations. 

If,  to  avoid  this  manifestly  destructive 
effect  on  the  retina^  by  thus  bending  in 
and  out  699,000,000,000,000  times  a  sec- 
ond, it  should  be  denied  that  any  physicist 
claims  such  a  preposterous  result,  or  sup- 
poses it  possible  that  the  retina^  being  a 
physical,  ponderable  body,  can  be  stirred 
at  all  as  the  effect  of  contact  with  an  in- 
corporeal substance  like  ethery — then  I  an- 
swer, if  light  can  make  its  appropriate  im- 
pression on  the  retituiy  and  if  this  organ 
can  transmit  all  the  complex  sensations 
of  tints  and  shades  of  color  to  the  optic 
nerve,  and  through  it  to  the  brain  without 
the  aid  of  retinal  oscillation  by  the  dash- 
ing of  ethereal  waves,  why,  in  the  name  of 
science  and  reason,  can  not  its  congener — 
the  drum-skin  of  the  ear — receive  and  then 
transmit  its  characteristic  impression  to 
the  auditory  nerve  in  the  same  way,  and 
without  any  oscillatory  motion  whatever? 

Thus,  in  everyway  the  question  is  viewed, 
tympanic  vibration  is  rendered  as  useless 
's  it  is  impracticable.    It  does  not  require 


a  philosopher  to  see  at  a  glance  that  if 
both  light  and  odor  can  produce  their  ap- 
propriate and  peculiar  impressions  on  their 
special  nerves  of  sense  without  bending 
in  and  out  the  membranes  with  which  they 
first  come  into  contact,that  the  oscillation 
of  this  sensitive  membrane  of  the  ear  would 
not  only  be  analogically  unnecessary,  but 
an  abrupt  departure  from  the  order,  uni- 
formity, and  harmony  of  Nature's  plans. 
It  would  seem  that  no  other  argument 
would  be  required  to  overthrow  this  im- 
practicable assumption  of  tympanic  vibra- 
tion save  this  single  class  of  analogical 
facts  just  referred  to,  especially  in  view  of 
the  undulatory  theory  of  light,  which  has 
been  alone  deduced  from  the  supposed 
action  of  sound. 

Really,  this  question  of  tympanic  vibra- 
tion as  the  effect  of  sound,  on  which  the 
wave-theory  absolutely  rests,  needs  only 
to  be  presented  in  its  proper  light  to  a 
mind  capable  of  reasoning  philosophically 
on  any  question  of  science,  to  show  its  en- 
tire uselessness  as  well  as  impracticability. 
The  bare  fact  that  such  pretended  laws 
and  principles  as  those  recently  examined, 
by  which  a  membrane  may  be  forced  to 
vibrate  sympathetically  to  tones  of  every  con- 
ceivable pitchyYiZLWC  to  be  employed  in  order 
to  give  a  show  of  plausibility  to  this  vital 
assumption  of  tympanic  oscillation;  and 
the  simple  consideration  that  renowned 
physicists,  like  Professors  Tyndall  and 
Helmholtz,  are  compelled  to  resort  to 
such  a  preposterous  fallacy  as  that  any 
musical  instrument  will  vibrate  ^^sympa- ' 
thetically**  to  a  pitch  of  tone  4,000  oscilla- 
tions out  of  unison,  and  that  as  soon  as 
such  exciting  tone  ceases  will  relapse  to 
its  normal  swing,  and  go  on  ** sounding  in 
the  pitch  or  vibrational  number  of  its  07im 
proper  tone^*  as  the  tympanic  membrane 
must  necessarily  do,  ought  to  be  enough  to 
condemn  the  hypothesis  in  the  estimation 
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of  every  logical  mind,  even  if  it  had  not 
been  demonstrated,  as  recently  done,  that 
such  vibration  mechanically  involves  the 
displacement  of  two  thousand  million  tons 
of  ponderable  matter  four  hundred  and 
forty  times  a  second  by  the  physical  strength 
of  an  insect ! 

But  I  am  even  yet  not  through  with  this 
unspeakable  folly  of  tympanic  vibration. 
Its  impracticability  is  so  unavoidably  self- 
evident  that  it  is  impossible  for  Professors 
Tyndall  and  Helmholtz  to  touch  this  ques- 
tion without  developing  the  most  startling 
and  glaring  inconsistencies.  For  example, 
in  explaining  "Corti*s  arches," — a  mass  of 
microscopical  processes  in  the  inner  ear, — 
they  account  for  the  use  of  these  numerous 
rods  or  fibers  as  they  bristle  around  the 
appendages  of  the  auditory  nerve,  by  as- 
suming that  they  serve  the  practical  pur- 
pose of  conveying  sounds  of  different  pitch 
to  the  brain  by  each  of  the  different  arches 
vibrating  sympatJutically  or  in  "unison" 
with  the  corresponding  pitch  of  tone  as  it 
strikes  the  drum-skin  of  the  ear!  Thus, 
each  individual  arch  or  rod  of  Corti,  having 
a  proper  vibrational  number  of  its  own, 
can  only  respond  when  a  "unison"  sound, 
or  one  nearly  of  a  corresponding  vibra- 
tional number  strikes  the  tympanic  mem- 
brane ! 

Notwithstanding  its  utterly  suicidal  and 
subversive  character,  involving  as  it  does 
the  flattest  possible  contradiction  of  the 
idea  that  the  "drum-skin"  of  the  ear  can 
vibrate  sympathetically  and  with  equal  fa- 
cility to  every  audible  pitch  of  tone,  yet 
these  greatest  of  modem  physicists  and 
the  leading  sound  experts  and  investiga- 
tors of  the  world  go  on  innocently  fabri- 
cating their  theory  of  Corti's  arches  and 
their  absolute  acoustical  necessity  in  the 
mechanism  of  the  ear  for  the  transporta- 
tion of  ecuh  separate  pitch  of  tone  to  the 
brain  by  the  sympathetic  vibration  of  a  cor- 


respondingly tuned  Corti's  arch, — forget- 
ting, as  usual,  for  the  time  being,  that  this 
single  little  drum-skin  of  the  ear,  a  third 
of  an  inch  in  diameter,  can  individually 
and  alone  take  on  as  many  different  vibra- 
tional numbers  and  respond  sympathetic- 
ally to  as  many  separate  degrees  of  pitch 
as  the  whole  of  Corti's  3,000  arches  put 
together,  where  there  are,  as  we  are  told, 
about  ^/y  rods  tuned  in  unison  for  each 
tone  of  the  audible  register! 

The  whole  matter  is  thus  so  pitiably 
self-stultifying  and  subversive  of  the  fun- 
damental principles  of  the.  wave-theory, 
as  based  on  tympanic  vibration, that  I  must 
treat  the  reader  to  a  brief  citation  or  twa 
Professor  Helmholtz  remarks: — 

"When  a  simple  tone  is  presented  to  the  ear, 
those  Corti's  arches  which  are  nearly  or  exactly  in 
unison  with  it  will  be  strongly  excited^  and  the  rest 
only  slightly  or  not  at  all.  Hence,  CYery  simple 
tone  of  determinate  pitch  will  be  felt  only  by  certatm 
nerve-fibers^  and  simple  tones  of  different  piUk  wiM 
excite  different  fibers.  When  a  compound  musical 
tone  or  chord  is  presented  to  the  ear,  all  those  elastic 
bodies  will  be  excited  which  have  a  proper  pitch  ctf" 
responding  to  the  various  individual  simple  tones 
contained  in  the  whole  mass  of  tones;  and  hence, 
by  properly  directing  attention,  all  the  indiridual 
sensations  of  the  individual  simple  tones  can  be 
perceived." — **  The  end  of  every  fiber  of  the  audi- 
tory nerve  is  connected  with  small  elastic  parts^ 
which  we  can  not  but  assume  to  be  set  in  sympa- 
thetic  vibration  by  the  waves  of  sound" — Sensationt 
of  Tone^  pp.  190,  222. 

In  addition  to  these  statements,on  page 
2 18,  in  speaking  of  the  same  rods  of  Corti, 
he  insists  that  ih^y  ^^ must  be  differently  tutudy 
and  their  tones  must  form  a  regularly  pro- 
gressive series  of  degrees  through  the  whole 
extent  of  the  musical  scale** — even,  of 
course,  down  to  the  lowest  notes  of  the 
pianoforte  or  organ! 

Professor  Tyndall  is  equally  explicit  in 
teaching  that  Corti's  organ  must  be  an  in- 
strument having  its  multitudinous  strings 
tuned  in"unisonant  vibration" with  all  our 
I  audible  musical  sounds : — 
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"  Fiaally,  there  is  in  the  labyrinth  a  wopderful 
oigan,  discoTcrcd  by  the  Marchesc  Corti.  which  is 
to  all  appearance  a  musicai  instrununt^  with  its 
chords  so  streUhtd  as  to  accept  the  vibrations  ofdif- 
fertmt  petiods  and  transmit  them  to  the  nerve  fila^ 
ments  which  traverse  the  organ.  .  .  .  Each  musical 
tremor  which  falls  upon  this  organ  selects  from  its 
tensioned fibers  the  one  appropriate  to  iU  own  pitch, 
and  throws  that  fiber  into  unisonant  vibration:"'- 
Lectures  on  Sound,  p.  324. 

These  quotations  only  need  to  be  cas- 
ually exanHned  for  the  reader  to  recognize 
the  complete  absurdity  of  this  entire  as- 
ramption,  so  essential  to  the  wave-theory, 
namely,  that  the  tympanic  'rafembrane, 
singly  and  alone,  tuned  necessarily  to  one 
single  pitch,  if  tuned  at  all,  can  take  on  a 
ribratory  motion  corresponding  to  every 
sound  we  hear,  whatever  may  be  its 
pitch. 

We  must  understand  that  Corti's  arches 
are  located  in  the  labyrinth  between  this 
tympanic  membrane  and  the  brain,  and 
that  every  sound  we  hear  has  to  first  pass 
through  the  drum-skin,  according  to  this 
theory,  by  the  proper  vibratory  motion, 
before  it  can  play  upon  this  harp  of  three 
thousand  strings !  According  to  Professors 
Helmholtz,  Tyndall,  Mayer,  and,  in  fact, 
all  writers  on  sound,  this  one  little  mem- 
brane can  not  only  vibrate  by  the  synchro- 
nous dashing  of.  air-waves  in  perfect  pe- 
riodicity to  every  pitch  of  tone  we  hear, 
assuming  each  separate  vibrational  num- 
ber, but  it  can  even  oscillate  to  fifty  or  a 
hundred  or  even  a  "thousand"  different 
degrees  of  pitch  at  once !  But  as  soon  as 
the  sound  passes  through  this  membrane, 
which  alone  answers  the  purpose  of  oscil- 
lating to  every  shade  of  pitch  we  hear,  it 
absolutely  requires  a  separate  Corti's  arch 
of  the  exact  "unison"  length  and  tension 
for  each  separate  pitch,  in  order  that  high 
»nd  low  sounds  may  be  equally  conducted 
to  the  brain !  Why,  in  the  name  of  acous- 
tics and  common  sense,  can  not  a  single 


Corti's  arch,  of  a  single  length  and  of  one 
degree  of  rigidity,  vibrate  to  all  possible 
pitches  of  tone,  when  a  single  diminutive 
drum-skin  is  susceptible  of  taking  on  not 
only  a  suitable  rate  of  vibratory  motion  § 
for  every  audible  tone  throughout  the  mu- 
sical scale,  but  can  adapt  itself  to  a  "thou* 
sand"  different  and  antagonistic  vibration- 
al rates  at  one  and  the  same  time?  The 
pitiable  involvement  of  the  wave- theory 
becomes  more  and  more  conspicuous  and 
hopeless  at  every  new  advance  made  in 
the  examination  of  its  details. 

Another  practical  absurdity  in  the*  as- 
sumed sympathetic  vibration  of  Corti's 
rods,  ^^differently  tuned"  to  respond  to  tones 
of  all  degrees  of  pitch,  or  ^^ through  the  whole 
extent  of  the  musical  scaJe^*  as  just  quoted, 
must  strike  the  critical  reader  at  a  glance. 
The  "differently  tuned"  strings  of  a  piano- 
forte, in  order  to  produce  its  seven  oc- 
taves, are  not  only  compelled  to  vary  in 
length  from  5  J  feet  to  ij  inches,  the  differ- 
ence being  as  i  to  40;  but  the  size  and 
weight  of  these  strings,  from  the  lowest  to* 
the  highest,  must  diminish  in  about  the* 
same  proportion.  Thus,  there  is  a  differ- 
ence between  ^^  weight  oi  the  highest  and 
lowest  strings  of  the  pianoforte,  in  order 
to  ^form  a  regularly  progressive  series  of 
degrees  through  the  w/iole  extent  of  t/te  mu* 
steal  scale,"  Q.'&  i  to  about  1600! 

How  is  it,  now,  with  these  Corti's  rods^ 
which,  as  Professor  Helmholtz  claims,  ac» 
complish  the  same  acoustical  result,  and 
which  Professor  Tyndall  describes  as  a 
**  musical  instrument^  7vith  its  chords  S0 
stretched  as  to  accept  the  vibrations  of  differ^ 
ent periods"?  The  fact  is  well  ascertained 
by  Hensen's  careful  measurement,  which 
was  right  before  the  eyes  of  both  Profes- 
sors Helmholtz  and  Tyndall  when  they 
made  these  statements,  that  the  difference 
of  length  between  the  longest  and  shortest 
of  these  rods  is  only  about  one  half  or  as 
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I  to  2,  while  no  perceptible  difference  in 
^ize  is  recorded  Notwithstanding  this 
essential  and  patent  acoustical  fact,  these 
.nodel  investigators,  either  ignorant  of  its 
t>earing  on  the  main  question  or  regard- 
less of  the  scientific  opinions  of  mankind, 
^nore  it  as  if  it  had  no  existence,  and  go 
>n  bunglingly  to  teach  that  these  micro- 
scopical rods,  with  only  this  maximum 
difference  in  length  as  i  to  2,  and  no  dif- 
ference in  thickness,  are  actually  tuned  as 
a  "musical  instrument"  of  3,000  strings, 
in  absolute  ^^unxspn**  with  the  chords  of  a 
seven-octave  pianoforte,  having  an  un- 
avoidable difference  in  length,  in  order  to 
generate  the  tones,  as  i  to  40,  and  a  neces- 
sary difference  in  weight  as  i  to  1600! 
Yet  such  teachers  and  such  instruction 
are  pointed  to  as  the  highest  ''scientific" 
authority  on  sound! 

I  must  ask  the  reader's  indulgence  while 
presenting  just  one  other  and  the  closing 
argument  against  this  vital  assumption  of 
the  wave-theory  that  the  tympanic  mem- 
brane or  Corti*s  rods  can  vibrate,  by  any 
possibility,  in  "unison"  with  musical 
sounds, — an  argument,  by  the  way,  which, 
like  the  preceding,  admits  of  no  kind  of 
reply. 

The  truth  is,  no  argument  would  be 
really  necessary  to  show  the  practical  im- 
possibility of  any  such  an  operation  as 
tympanic  vibration,  or  the  "unisonant" 
response  of  Corti's  rods,  to  a  mind  pos- 
sessing the  least  original  scientific  capacity. 
I  say  this  advisedly  and  deliberately,  but 
kindly.  It  is  only  for  these  so-called  sci- 
entific investigators y  who  have  learned  to 
circle  in  this  beaten  theoretic  path,  that 
any  serious  argument  is  required, — who, 
however  competent  and  profound  on  other 
questions  of  science,  seem  so  completely 
bewildered  and  blinded  by  the  influence 
of  the  wave-theory  of  sound,  that  they  ex- 
hibit the  puerility  of  mere  children  the 


moment  they  come  to  treat  of  the  effccti 
of  wave-motion  upon  the  ear,  and  the 
office  of  its  individual  parts. 

This  charge,!  admit, appears  supremely 
ridiculous  on  its  face,  made  against  such 
world-renowned  scientists  as  those  I  am 
reviewing;  but,  after  the  most  careful  de- 
liberation, I  defy  any  man  of  ordinary  in- 
telligence to  doubt  the  exact  and  literal 
truth  of  the  impeachment,  after  paying 
the  slightest  attention  to  the  arguments 
here  being  presented.  The  reader  need 
go  no  further  for  the  evidence  on  which 
to  base  his  decision  as  to  its  correctness 
than  the  single  consideration  which  I  will 
now  submit. 

As  surprising  as  it  may  seem,  these 
learned  authorities,  who  have  devoted 
much  of  their  lives  to  the  investigation  oi 
sounding  strings,  reeds,  forks,  rods,  mem- 
branes, &c.,  and  who  have  experimented 
hundreds  and  perhaps  thousands  of  times 
on  the  proper  length,  weight,  and  rigidity 
of  strings,  and  size  and  tension  of  mem- 
branes to  produce  tones  of  certain  deter- 
minate  degrees  of  pitch,  have  never  once 
taken  the  trouble  to  think  of  the  practical! 
impossibility  of  rods  or  strings  under  a 
certain  definite  length,  weight,  and  rigidity, 
producing  such  results,  or  responding  to 
them,  by  "unisonant  vibration  "!  With  all 
their  experience  and  familiarity  with  such 
phenomena,  it  never  occurs  to  them,  when 
they  come  to  philosophize  about  the  indi- 
vidual parts  of  the  ear,  and  when  trying 
to  adapt  them  theoretically  to  the  chimer- 
ical requirements  of  the  wave-theory,  that  i 
it  is  acoustically  essential  for  a  string  to 
be  at  least  of  a  certain  determinate  length 
in  order  to  vibrate  in  "unison"  to  the  low 
notes  of  the  pianoforte,  for  example,  but 
re-^i^"^  suppose  and  seriously  publish  to  the 
world  that  a  Corti's  rodyOnXy  the  one  300th 
of  an  inch  long  (less  in  length  than  the 
diameter  of  a  common  hair),  is  capable  ot 
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vibrating  in  "unison"  with,  and  hence  of 
actually  producing  the  tone  of,  the  low  A 
of  the  pianoforte,  having  but  twenty-seven 
vibrations  to  the  second, — which,  under 
the  best  mechanical  skill,  requires  a  string 
with  a  length  of  about  five  feet,  and  a 
weight  at  least  of  several  ounces! 

Instead  of  allowing  this  essential  feature 
of  lengthy  weighty  and  rigidity^  a  place  in 
their  thoughts,  as  a  basis  for  determining 
the  "vibrational  number"  of  a  given  string, 
or  other  sounding  body, — the  very  first 
thing  a  schoolboy  would  take  into  account, 
if  his  attention  were  called  to  the  subject, 
— they  quietly  and  innocently  ignore  this 
whole  question,  as  if  it  had  nothing  to  do 
with  the  laws  of  acoustics,  and  go  on  rea- 
soning about  a  loosely  stretched  mem- 
brane, a  third  of  an  inch  in  diafmUryhaving 
the  same  vibrational  number  as  that  of 
the  head  of  a  bass  drum,  with  a  diameter 
of  three  feet!  Is  not  the  charge  I  have 
just  made  well  founded?  Let  us  illus- 
trate the  matter  in  a  way  which  can  not 
fail  to  produce  conviction. 

Imagine  Professor  Helmholtz  stepping 
into  the  pianoforte  manufactory  of  Mr. 
Steinway,  in  this  city,  where  he  finds  the 
proprietor  busily  engaged  on  an  improved 
working  model  of  a  grand  piano,  about  an 
inch  long!  I  can  fancy  the  following  con- 
versation as  occurring  between  this  great- 
est of  living  acousticians  and  sound  ex- 
perts, and  this  king  of  pianoforte-makers. 

Helmholtz. — "Good  morning,  Mr. 
Steinway.  What  in  the  world  are  you 
making  there,  in  which  you  seem  to  be  so 
deeply  absorbed?" 

Steinway. — "A  grand  piano,  sir; — an 
improvement  that  is  going  to  revolutionize 
the  business,  based  on  late  acoustical  dis- 
coveries which  do  away  with  the  necessity 
of  such  enormous  size  and  expense  in  con- 
struction. I  am  building,  sir,  a  vest-pocket 
piano,— one  that  a  musician  can  carry  | 


with  him,  wherever  he  goes,  as  easily  as 
he  can  carry  his  watch.  'There  are  mil- 
lions in  it ! ' " 

Helmholtz. — "What  length,  Mr.  Stein- 
way, do  you  propose  to  have  the  strings?" 

Steinway. — "The  longest  strings,  or 
those  producing  the  lowest  notes  of  tlic 
bass,  according  to  my  improved  scale, which 
I  have  just  completed,  will  be  exactly  one 
inch  in  length,  while,  for  the  highest  notes, 
seven  octaves  above,  the  strings  will  be 
just  Jialf  that  length." 

Helmholtz. — "Mr.  Steinway,  you  are 
a  practical  joker.  But  come,  now,  be  se- 
rious. We  Germans  do  not  deal  in  jokes 
when  we  come  to  mechanical  improve- 
ments, involving,  as  yours  does,  the  estab- 
lished laws  of  acoustics, — especially  when 
our  knowledge  of  them  harmonizes  with 
the  universal  experience  of  acousticians 
and  musical  instrument  makers.  You 
surely  can  not  be  in  earnest  about  prac- 
tically producing  the  tones  of  the  piano- 
forte on  such  a  diminutive  affair  as  the 
one  you  are  constructing!" 

Steinway. — "I  am  in  earnest,  sir;  and 
you  will  find,  before  you  are  through  with 
me,  that  it  is  anything  but  a  ^joke*  I  am 
prepared  to  prove  that  the  laws  of  acous- 
tics have  always  been  misunderstood  until 
very  lately,  and  that  musical  instrument 
makers  have  all  been  laboring  under  a 
foolish  and  expensive  mistake  in  regard 
to  the  length  of  strings  essential  to  gener- 
ate the  low  tones  of  a  pianoforte,  since  it 
is  now  demonstrated  by  recent  scientific 
discoveries  that  strings  an  inch  long  are 
even  more  than  sufficient  for  the  lowest 
bass  notes  of  the  musical  scale.  You  smile, 
sir, and  seem  astonished;  but  you  will  findf 
that  this  valuable  improvement,  based  on 
scientific  principles,  is  anything  but  a 
'joke.'" 

Helmholtz. — "Why,  my  dear  sir,  you 
are  crazy !    Your  constant  study  oveF  this 
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instrument  for  so  many  years  must  have 
turned  your  head,  and  converted  you  into 
a  monomaniac  on  the  question  of  improv- 
ing the  pianoforte !  Take  my  advice,  and 
bum  your  model  at  once ;  and  banish  the 
hallucination  from  your  thoughts.  It  will 
ruin  your  reputation  and  your  business,  as 
It  is  all  nonsense,  and  a  clear  evidence  of 
insanity  in  your  case,  to  suppose  that  you 
could  generate  as  low  a  note  as  A,  with 
twenty-seven  vibrations  in  a  second,  on 
such  diminutive  strings  as  those  on  your, 
model,  only  an  inch  long  and  no  thicker 
than  fine  silk  threcuisj  and  then  it  is  worse 
than  folly  that  you  should  suppose  it  pos- 
sible to  raise  the  scale  through  seven  full 
octaves  by  a  reduction  of  only  one  half  in 
their  length,  when  the  laws  of  acoustics, 
according  to  all  experience,  require  the 
bass  strings  of  a  pianoforte,  in  order  to 
generate  the  appropriate  tone,  to  be  over 
five  feet  long,  and  the  length  of  the  highest 
strings,  for  seven  octaves  above,  to  be  but 
tlie  one  fortieth  as  much!  Yet  you  madly 
essay  to  accomplish  the  same  result,  with 
a  difference  of  only  one  half!  I  am  sur- 
prised that  you  could  ever  have  permitted 
such  a  baseless  fallacy  to  take  possession 
of  your  thoughts !  Why,  Mr.  Steinway,  the 
idea  of  attempting  to  make  a  string  only 
an  inch  in  length  assume  the  normal  swing 
or  vibrational  number  of  or\Q  five  feet  long, 
su^asses  in  folly  the  whimsicality  of  the 
clojckmaker  who  would  attempt  to  force  a 
peilMulum  to  beat  seconds  with  a  rod  no 
longer  than  one  of  your  strings.  Think 
)f  it!  A  child,  half  a  dozen  years  old, 
ought  to  know  better  than  this!*' 

Steinway. — "Professor  Helmholtz,  I 
will  give  you  the  reasons  which  have  led 
me  into  this  important  improvement.  I 
have  been  reading  lately  a  couple  of  pop- 
ular, works  on  acoustics  and  sonorous  phe- 
nomena in  general, — one  called  y^atSensa- 
tians  of  Tone  and  another  called  Lectures 


on  Sound,  In  these  able  productions  I 
have  learned,  for  the  first  time,  to  my  sur- 
prise, that  Corti's  microscopical  rods,  situ- 
ated in  the  labyrinth  of  the  ear,  constitute 
a  'musical  instrument' — a  *lute  of  3,000 
strings' — which  is  actually  tuned  in  'uni- 
son' to  all  the  different  strings  of  the 
pianoforte,  from  the  lowest  bass  notes  up 
to  the  high  A  of  the  upper  octave.  And 
I  also  found,  in  these  popular  and  author- 
itative scientific  works,  that  there  was  only 
a  difference  of  one  Ai^between  the  length 
of  the  longest  and  shortest  of  these  Corti's 
rods,  which  has  led  me  to  improve  my 
scale  accordingly.  But,  most  important 
of  all,  I  found  that  the  longest  of  these 
rods  was  only  about  the  one  300th  of  an 
inch  in  length,  and  that  this  rod  really  os- 
cillated in  *unisonant  vibration'  to  the 
lowest  note  of  the  piano.  Why,  then, 
should  you  call  me  crazy,  and  seem  so  as- 
tonished because  I  take  advantage  of  this 
important  scientific  discovery,  especially 
when  the  strings  on, my  model  are  exactiy 
three  hundred  times  longer  than  are  the 
strings  of  this  wonderful ""  musical  instru- 
ment* in  the  human  ear,  which  responds  sym- 
pathetically by  ^uni sonant  vibration  to  every 
note  of  a  grand  piano  f  You  evidently  arc 
not  posted  in  modem  science ;  for,  if  you 
had  read  these  standard  works  on  sound, 
you  would  have  applauded  my  advanced 
ideas  as  away  ahead  of  all  competitors  in 
the  art  of  pianoforte-making,  instead  of 
charging  me  with  being  a  'monomaniac'! 

"I  admit,  at  once,  that  the  pendulum  is 
governed  by  the  same  isochronous  law, 
and  hence  I  assume  that  clockmakers,  as 
well  as  pianoforte-makers,  have  always 
labored  under  a  radical  misapprehension, 
for  science  can  not  be  wrong,  of  course; 
and  therefore,  according  to  these  recent 
acoustical  discoveries,  it  is  perfectly  man- 
ifest that  no  special  length  of  rod  is  needed 
to  produce  sixty  or  any  other  number  of 
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oscillations  of  the  pendulum-ball  in  a 
minute !  I  intend,  as  soon  as  I  have  dem- 
onstrated the  correctness  of  my  piano- 
scale,  to  go  and  see  the  clockmakers  of 
this  city,  and  bring  about  a  revolution  in 
their  crude  ideas  of  the  pendulum  and 
the  length  of  rod  necessary  for  determinate 
rates  of  oscillatory  motion. 

"Ifear,ray  dear  sir,  that  it  is  the  authors 
of  those  books  on  sound  who  are  insane, 
9r  at  least  just  three  hundred  times  nearer 
being  monomaniacs  than  your  humble  servant. 
Whenever  those  books  of  which  I  have 
spoken  (which  teach  that  strings  and  rods 
three  hundred  times  shorter  than  those  of 
my  instrument  can  be  tuned  to  vibrate  in 
•unison'  to  every  note  of  a  grand  piano) 
shall  be  made  a  public  bonfire  of,  as  an 
ohlation  to  the  cause  of  true  scientific 
progress,  you  can  then  ask  me  to  bum  my 
model, — not  before.     Good-day." 

Really,  with  such  a  practical  rejoinder 
as  this,  one  can  imagine  Professor  Helm- 
holtz  making  a  bee-line  for  Berlin  to  de- 
stroy his  stereotype  plates  and  revise  his 
Sensations  of  Tone, — while  he  no  doubt 
would  stop  off  on  the  way  in  London,  and 
suggest  to  Professor  Tyndall  the  propriety 
of  adopting  a  similar  course. 

It  would  seem  that  the  infinite  impossi- 
bility of  one  of  Corti's  rods  actually  vi- 
brating in  '^unison"  with  the  E-string  of 
the  double  bass,  for  example,  or  with  any 
other  note  in  the  audible  register,  would 
be  so  self-evident  that  its  suggestion  and 
advocacy  in  any  work  on  science  would 
be  scouted  and  laughed  at,  and  its  author 
branded  by  universal  acclamation  either 
as  a  scientific  lunatic  or  an  ignorant  pre- 
tender. Yet,  instead  of  this,  the  very  works 
which  teach  such  inexpressible  nonsense 
as  this  "unisonant  vibration"  of  Corti's 
rods  to  every  tone  of  the  musical  scale, 
are  received  as  standard  authorities  in  our 
greatest  institutions  of  learning. 


If  these  microscopical  rods  of  Corti  can 
really  vibrate  at  all  in  "unisonant"  response 
to  tones  of  any  kind,  it  is  perfectly  evident 
that  such  tones  must  also  be  microscopical; 
that  is  to  say,  the  tone  which  would  be 
adapted  to  the  excitation  of  such  a  rod 
would  require  to  be  as  much  Jiner  and 
higher  than  ordinary  musical  sounds  ai> 
these  strings  of  Corti's  organ  are  more 
diminutive  than  those  of  ordinary  musical 
instruments!  Is  not  this  acoustically  ra- 
tional and  consistent?  Then, as  these  rods 
of  Corti  are  but  the  on^  4,000th  as  long  as 
the  strings  of  the  violin,  for  example,  it 
follows  that  Corti's  "lute  of  3,000  strings," 
as  Professor  Tyndall  calls  it,  ought  only 
to  respond  by  "unisonant  vibration"  to  a 
tone  4,000  intervals  higher  than  those  gen- 
crated  on  the  unfingered  chords  of  the 
violin!  This  must  be  obvious  to  every 
thinker. 

A  church-organ  builder  who  should  be- 
come so  demented  or  infatuated  with 
modern  science  as  to  attempt  to  substitute 
for  his  longest  pipe  a  section  of  a  timothy 
straw  an  inch  in  length,  expecting  thereby 
to  produce  the  same  result,  though  he 
would  be  pronounced  a  monomaniac  by 
Professor  Helmholtz,  as  was  the  case  with 
the  piano-maker  just  supposed,  is  really 
three  hundred  times  less  insane  than  the 
scientific  writer  who  insists  that  a  Corti's 
rod  the  one  300th  of  an  inch  long  is  ca- 
pable of  vibrating  in  "unison"  to  the  same 
pitch  of  tone.  Yet  these  learned  author- 
ities can  not  see  it. 

But,  finally,  to  cut  the  argument  short 
on  these  Corti's  rods,  and  thus  brush  the 
whole  hypothesis  of  the  "unisonant  vibra- 
tion" of  this  "lute  of  3,000  strings"  out  of 
existence  at  a  single  sweep,  it  is  only  ne- 
cessary to  refer  to  the  recent  discovery  of 
C.  Hasse,  by  which  he  has  shown  that  these 
microscopical  processes, so  essential  to  the 
wave-theory  of  sound,  have  no  existence 
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at  all  in  the  tars  of  birds!  Yet  it  is  a 
notorious  fact  that  the  mocking-bird  can 
distinguish  and  analyze  tone,  noting  and 
imitating  the  finest  shades  of  difference 
in  pitchy  equal  to  a  prima-donna !  Thus, 
we  have  at  last  a  fitting  culmination  to 
one  of  the  most  stupid  and  inexcusable 
scientific  fallacies  of  this  or  any  other 

age. 

If  Professors  Helmholtz  and  Tyndall 
have  been  blindly  led  into  this  fatal  as- 
sumption of  tympanic  oscillation  and  the 
"unisonant  vibration"  of  Corti*s  rods  in 
response  to  the  lowest  strings  of  the  piano- 
forte, they  are  neither  of  them  so  stupid 
as  not  to  realize,  as  soon  as  they  read  this 
exposure,  the  doom  which  has  overtaken 
their  elaborately  developed  hypothesis. 
To  suppose  that  such  renowned  investiga- 
tors of  sonorous  phenomena  do  not  know 
and  can  not  see,when  they  come  to  reflect, 
that  such  **unisonant  vibration"  and  tym- 
panic oscillation  are  out  of  the  question, 
and  acoustically  impossible  and  absurd, 
would  be  to  proclaim  them  "ignorant  of 
the  elementary  principles  of  science.  Yet 
that  they  did  not  know  it  when  they  wrote 
t/ieir  works  on  sounds  but  actually  believed 
a  locust  capable  of  shaking  millions  of  tons 
of  physical  drum-skins  by  the  motion  of 
its  legs,  and  that  the  infinitesimal  rods  of 
Corti  were  actually  tuned  so  as  to  vibrate 
in  "unison"  with  the  lowest  notes  of  the 
piano  and  church-organ,  is  conclusively 
shown  by  the  numerous  quotations  from 
their  works  already  made.  What  explana- 
tion they  can  make,  if  any,  remains  to  be 
seen.  I  venture  the  prediction  that  no 
.reply  to  these  ruinous  arguments  will  ever 
be  made  or  even  attempted. 

Really,  in  view  of  such  mechanical  and 
acoustical  fallacies,  publicly  taught  in 
books  and  lectures,  and  which  everywhere 
superabound  in  the  writings  of  these  phys- 
icists, gravely  spread  out  before  the  world 


VLSphiiosophy  and  science y  and  which  a  school- 
boy might  easily  have  known  to  be  without 
a  possible  foundation  in  fact,  one  is  almost 
inclined  to  doubt  in  toto  the  advantages 
of  a  scientific  education,  and  to  fall  back, 
as  the  only  safe  thing,  on  the  common 
schools  of  our  ancestors.  What  is  the  use, 
one  is  tempted  to  ask,  of  our  so-called 
"scientific  courses,"  in  colleges  and  uni- 
versities, which  lead  to  such  preposterous 
results? 

We  need  no  better  illustration  than  the 
one  before  us,  since  we  can  scarcely  im- 
agine it  possible,  in  this  seventh  decade 
of  the  nineteenth  century,  that  any  phys- 
icist or  mathematician  could  be  found  who 
would  venture  to  teach  that  the  tympanic 
membrane  actually  bends  "once  in  and 
once  out"  for  each  sound-wave  and  for 
every  audible  pitch  of  tone  we  hear,  with 
out  regard  to  "vibrational  number";  oi 
that  Corti's  rods,  less  in  length  than  the 
diameter  of  a  hair,  can  be  actually  tuned 
in  "unison"  with  the  strings  of  the  violon- 
cello ! 

Still,  the  fact  that  such  unspeakable  ab- 
surdities in  science  are  really  taught  by 
sound  experts  and  investigators, like  those 
from  whom  I  am  quoting,  must  be  attrib- 
uted alone,  as  I  have  already  explained, 
not  to  their  want  of  intellectual  ability  or 
scientific  culture  and  discrimination,  but 
to  the  paralyzing  and  blinding  influence 
of  the  prevailing  theory  of  sound.  But 
even  this  fact,  that  a  few  such  specialists 
should  be  thus  misled  and  duped  by  a 
universally  accepted  theory,  to  which  they 
have  devoted  much  of  their  lives,  is  not 
nearly  so  surprising  as  that  the  same  falla- 
cies should  be  adopted  and  believed  by 
scientific  thinkers  throughout  the  lan4 
and  of  all  classes,  without  one  man  being 
found  to  lift  his  pen  or  his  voice  against 
such  an  imposition  upon  the  education  of 
the  world. 
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I  have  felt,  at  times,  while  plodding 
through  these  learned  disquisitions  on  the 
tympanic  membrane  bending** once  in  and 
(once  out"  by  the  contact  of  air-waves 
which  have  no  existence,  and  of  Corti's 
rods,  which  have  no  necessity  for  moving 
at  all, being  tuned  to  '*  unisonant  vibration" 
with  the  strings  of  the  double  bass,  that 
if  the  earnest  and  sincere  manner  in  which 
the  positions  were  maintained  did  not  pre- 
clude derision  by  evincing  such  intense 
candor  on  the  part  of  these  writers,  the 
hypothesis*  ought  justly  to  meet  with  the 
jeers  and  laughter  of  the  whole  scientific 
world.  As  it  is,  the  hypothesis  from  be- 
ginning to  end  appears  to  the  writer  like 
a  serious  scientific  joke,  too  absurd  to  be- 
lieve and. yet  too  grave  to  laugh  at. 

But  I  have  pursued  this  feature  of  the 
subject  farther  than  I  had  intended;  and 
sufficiently,  I  trust,  to  convince  the  reader 
that  the  vibratory  motion  of  the  tympanic 
membrane,  as  well  as  of  Corti's  rods,  is 
purely  visionary,  without  the  least  foun- 
dation in  fact  or  necessity  in  science, 
being  impossible  in  the  nature  of  things, 
and  self-contradictory,  as  we  have  seen, 
even  in  the  hands  of  the  most  careful  and 
critical  advocates  of  the  wave-theory  of 
sound. 

I  repeat,  and  emphasize  it,  and  wish  to 
impress  it  on  the  mind  of  the  reader,  that 
if  the  retina  can  receive  the  supposed 
waves  of  ether  in  countless  millions  per 
second,  and  transfer  their  impression  to 
the  optic  nerve  without  any  oscillatory 
motion  whatever  of  that  sensitive  organ, 
and  if  the  membrane  of  the  nose  can  receive 
by  direct  contact  the  admitted  corpuscles 
of  odor  and  convey  their  impression  to 
the  olfactory  perve,  along  which  it  is  con- 
ducted to  the  brain,  and  there  analyzed 
and  translated  into  its  characteristic  sen- 
sation of  smell,  without  the  intervention 
of  any  kind  of  wave-motion  of  air  or  ether ^ 


and  without  any  vibratory  action  either  of 
the  nose  or  its  membrane,  then  what  ab- 
solute folly  and  waste  of  valuable  time  on 
the  part  of  Professors  Tyndall  and  Helm- 
holtz  is  all  this  labored  and  contradictory 
efifort  through  hundreds  of  pages  of  their 
books  to  prove  that  we  only  hear  sound 
by  means  of  the  oscillation  of  the  tym- 
panic membrane  or  the  *' unisonant  vibra- 
tion" of  Corti's  arches! 

What  conclusion,  then,  are  we  to  come 
to  as  regards  the  true  cause  of  these  over- 
tones, resultant  tones,  &c.,  from  which  I 
have  unavoidably  been  forced  to  digress 
in  order  to  examine  thoroughly  this  ques- 
tion of  tympanic  vibration?  They  can  not 
result  from  the  "vibrational  form"  assumed 
by  a  string  while  oscillating  as  a  whole» 
and  thus  producing  its  fundamental  tone» 
as  it  would  require  the  string  to  divide 
itself  up  into  as  many  as  eighteen  different 
sections  in  addition  to  the  primary,  some 
of  them  not  much  over  an  inch  long,  and 
each  section  to  take  on  a  separate  and  in- 
dependent rate  of  vibratory  motion  corre* 
sponding  to  the  pitch  of  its  special  over- 
tone. This,  without  an  argument,  musf 
strike  the  mind  as  an  utter  impractica* 
bility. 

The  assumption  of  Professor  Helmholtz 
that  the  "vibrational  form"  of  a  violin- 
string  under  the  action  of  the  bow  is  the 
real  cause  of  the  peculiar  quality  of  such 
tone,  and  consequently  the  cause  of  the 
ten  over-tones  thus  generated  which  con- 
stitute such  quality,  and  which  can  be 
heard  in  connection  with  its  primary  tone, 
is  entitled  to  but  very  little  weight  in  the 
estimation  of  the  reader.  It  will  be  ir- 
collected  that  while  originally  preparing 
his  hypothesis  of  "vibrational  form,"  and 
describing  the  peculiar  manner  in  which 
the  string  oscillates  and  its  velocity  in  re- 
lation to  that  of  the  bow,  he  perpetrated 
one  of  the  most  ridiculous  and  inexcusabliet 
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scientific  blunders  on  record,  making  the 
normal  velocity  of  the  oscillating  string 
Un  times  greater  than  that  of  the  bow  in  the 
player's  hand!  I  refer  the  reader  back  to 
that  memorable  trip-hammer  fiasco  ex- 
posed ov.  pages  95-98,  in  which  it  was 
shown  that  his  whole  hypothesis  of  vibra- 
tional form  was  based  on  an  assumed  state 
of  facts  which  turned  out  to  be  exactly  in 
every  respect  the  opposite  of  what  he  sup- 
posed. If,  therefore,  this  eminent  inves- 
tigator, in  laying  the  foundation  for  his 
hypothesis  of  ** vibrational  form"  as  the 
true  solution  of  the  cause  of  over- tones, 
is  wildly  at  sea  on  its  fundamental  ele- 
ment, a  matter  which  a  child  a  dozen 
years  old  should  have  understood,  ignor- 
ing and  misconceiving  the  primary  and 
governing  laws  of  phj^sics  as  he  did,  is  it 
not  more  than  y^robable  that  he  has  aho 
misapprehended  the  other  essential  fea- 
tures of  these  phenomena?  At  all  events, 
though  I  make  it  a  rule  to  attribute  all 
these  errors  to  the  blinding  influence  of 
the  wave-theory,  it  may  be  considered 
every  way  safe,  nevertheless,  not  to  rely 
too  implicitly  on  the  absolute  accuracy  of 
observations  which  have  shot  so  wide  of 
tho  mark  as  in  the  case  referred  to,  and 
which  have  been  also  found  wanting  in 
so  many  essential  instances  as  pointed  out 
all  through  the  preceding  argument. 

But  even  supposing  that  the  violin-string 
could  take  on  ele^iten  separate  vibrational 
rates  of  motion, acting  like  the  trip-hammer 
in  the  mill, rising  with  the  bow  slowly  and 
then  returning  ten  times  as.rapidly,  I  have 
already  shown  that  the  eleven  separate 
systems  of  air-waves  necessary  for  the 
propagation  of  these  over- tones, according 
to  the  wave-theory,  do  not  and  can  not 
exist,  whether  superimposed  or  not;  and 
if  they  did  exist,  they  could  not  produce 
eleven  systems  of  oscillation  in  the  tym- 
panic membrane,  since  that  organ  does 


not  vibrate  at  all  in  response  to  sound, 
and  is  not  so  intended  to  vibrate,  as  dem- 
onstrated in  half  a  dozen  ways.  And, 
finally,  1  have  shown  from  Corti's  arches 
the  unspeakable  folly  of  this  whole  vibra- 
tory hypothesis  as  relates  to  the  ear  and 
its  individual  parts  as  the  means  of  con- 
veying sound  to  the  auditory  nerve,  and 
through  it  to  the  brain. 

In  view  of  all  these  considerations  the 
reader  must  admit  the  probable  correct- 
ness of  the  conclusion  that  these  ovei- 
tones  arc  neither  generated  by  the  eleven- 
fold vibrational  form  of  the  string,  prop- 
agated by  the  eleven-fold  superimposed 
systems  of  air-waves,  nor  transmitted  to 
the  brain  through  the  eleven- fold  vibra- 
tional movement  of  the  tympanic  meni- 
brane. 

The  wave-theory,  then,  being  shown  to 
be  wholly  inadequate  to  explain  the  cause 
of  these  phenomena,  or  to  account  in  the 
slightest  degree  for  their  manner  of  prop- 
agation or  transmission  to  the  brain  through 
the  sensitive  mechanism  of  the  ear,  let  us 
now  see  if  the  corpuscular  hypothesis  may 
not  furnish  a  rational  clue  to  the  solution 
of  over-tones.  If  it  shall  turn  out,  after  a 
careful  examination  of  the  question,  that 
the  assumption  of  substantial  sonorous 
pulses  really  meets  and  solves  this  complex 
and  difficult  problem  as  beautifully  and 
consistently  as  it  has  met  and  explained 
other  phenomena  encountered  sin^  the 
commencement  of  this  investigation,  with- 
out rippling  the  surface  of  the  solution 
with  a  single  contradictory  or  impossible 
detail,  it  would  then  seem  little  short  of 
downright  madness,  not  to  say  pig-head- 
edness,  on  the  part  of  physicists  to  reject 
the  possibility  of  corpuscular  emissions, 
and  cast  them  aside  as  unworthy  of  scien* 
tific  consideration. 

On  the  assumption  that  sound,  like  odor, 
is  really  a  substance  of  unknown  but  won. 
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derful  attenuation,  emanating  from  the 
sounding  body  in  absolute  corpuscles, 
there  would  be  nothing  at  all  unreason- 
able or  marvelous  in  the  fact  that  primary 
sonorous  particles,  generated  by  the  vibra- 
tory motion  of  the  string,  should,  on  radi- 
ating through  the  air,  scintillate  or  give 
birth  to  secondary  systems  of  corpuscles, 
which  might  pass  off  in  pulses  not  only  of 
thfi  periodicity  of  the  primary  radiations, 
but  which  might  include  many  different 
vibratory  rates  corresponding  to  and  thus 
producing  the  feeble  over-tones  of  differ- 
ent degrees  o^  pitch  described  by  Professor 
Helmholtz  as  heard  accompanying  the  fun- 
damental sounds  of  instruments. 

This  explanation  of  over-tones,  resultant 
tones,  &c.,  as  their  probable  soliition,  and 
the  most  rational  way  of  accounting  for 
the  quality  of  tone,  was  distinctly  fore- 
shadowed while  discussing  the  decrease 
in  the  intensity  of  sound  as  tJic  square  of 
the  distance  from  its  source.  (See  pages 
156,  161.)  • 

By  turning  back  to  this  reference  it  will 
be  seen  that  the  primary  corpuscles  of 
sound  may  not  only  become  radiating 
centers  for  other  systems  of  smaller  sonor- 
ous particles,  but  that  these  in  turn  may 
likewise  become  radiating  fountains  of 
still  smaller  offshooting  systems,  and  so 
on, — each  new  system  of  radiations,  or 
at  least  a  portioii  of  each  system,  passing 
through  the  air  with  such  relative  perio- 
dicity as  will  correspond  exactly  to  the 
vibrational  numbers  of  the  over-tones 
*  heard,  the  same  as  if  they  had  been  gen- 
erated as  harmonics  by  the  vibratory  mo- 
tion of  corresponding  ventral  sections  of 
the  string. 

In  this  way  the  over-tones  resulting 
from  successive  subradiations  would  ne- 
cessarily become  fainter  and  fainter  about 
to  the  same  degree  as  observed;  and  in- 
stead of  being  limited  in  number  to  the 


producible  and  audible  harmonics  of  a 
string,  or  even  eighteetty  as  noted  by  Pro- 
fessor Helmholtz,  we  might  reasonably 
suppose  that  the  constantly  diminishing 
systems  of  radiating  corpuscles  might  be 
extended  far  beyond  the  power  of  human 
observation,  the  ear  in  the  mean  time 
being  only  capable  of  recognizing,  by  the 
best  scientific  helps,  the  number  already 
indicated.  The  probability  of  such  an 
almost  unlimited  extension  of  these  higher 
and  fainter  over-tones  only  adds  to  the 
absolute  impossibility  of  accounting  for 
their  generation  by  the  unlimited  multi- 
plicity of  segmental  divisions  of  the  string, 
or  of  their  propagation  by  an  equally  com- 
plex superposition  of  atmospheric  undu^ 
lations. 

Although  this  hypothesis  of  secondary 
radiations  of  sonorous  corpuscles,  as  the 
actual  cause  of  over-tones,  can  not  be 
directly  demonstrated,  it  is  equally  true 
thaf  it  can  not  be  disproved,  as  has  been 
done  in  the  case  of  air- waves;  while  I  have 
no  hesitation  in  believing  that  the  view 
thus  presented  can  be  so  re-enforced  by 
analogous  phenomena  in  Nature  all  around 
us,  as  to  render  it  not  only  highly  prob- 
able as  the  true  solution, but  almost  ration- 
ally certain.  At  all  events,  I  propose  now 
to  show  that  it  not  only  has  this  reasonable 
and  consistent  ground  for  acceptance  as 
the  true  explanation  of  these  phenomena, 
but  that  it  is  completely  justified  and  war- 
ranted by  the  voluntary  admissions  of  the 
very  authorities  I  am  reviewing,  and  in 
such  language  that  there  can  be  no  valid 
objection  urged  against  its  probability, 
especially  by  advocates  of  the  current 
theory  of  sound. 

But  supposing,  before  we  advance  fur- 
ther, that  the  current  hypothesis  is  correct 
as  to  the  first  branch  of  the  general  as- 
sumption that  these  over-tones  are  really 
generated  by  the  segmentation  of  a  string 
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into  that  many  veatral  and  vibrating  sec- 
tions; and  admitting  it  possible  that  these 
subdivisions  can  all  vibrate  at  one  time  in 
connection  with  the  fundamental  oscilla- 
tion of  the  string, and  with  as  many  differ- 
ent rates  of  periodicity  as  claimed  by  the 
theory: — such  a  state  of  facts  would  be 
entirely  consistent  with  the  corpuscular 
origin  of  these  eighteen  distinct  over-tones, 
since  each  independent  section  of  the 
string,  having  a  vibrational  number  of  its 
own,  would  generate  and  radiate  a  system 
of  substantial  sonorous  pulses  which  would 
pass  through  the  air  with  a  periodicity  cor- 
responding to  the  normal  oscillation  of  its 
ventral .  segment,  as  well  as  agreeing  with 
the  observed  pitch  of  its  proper  harmonic 
over-tone.  If,  therefore,  it  were  possible 
for  a  single  string,  as  Professor  Helmholtz 
claims,  to  subdivide  itself  up  into  eighteen 
ventral  segments,  besides  its  fundamental 
swing,  and  thus  generate  these  eighteen 
tones  by  as  many  corresponding  ratts  of 
oscillation,!  would  not  have  to  go  a  single 
step  further  for  my  explanation  of  over- 
tones, based  on  corpuscular  emissions; 
since  these  vibrational  rates  in  the  string 
would  generate  the  very  substantial  pulses 
with  the  exact  periodicity  required  by  my 
hypothesis, without  any  of  the  absurd  "su- 
perposition** required  by  the  wave-theory. 

With  this  view,  therefore,  of  the  origin 
of  these  eighteen  over-tones,  I  am  only 
obliged,  so  far  as  my  hypothesis  is  con- 
cerned, to  postulate  one  impossibility — the 
separate  and  independent  oscillations  of 
eighteen  ventral  segments  of  the  string  at 
one  time;  while  Professor  Helmholtz  is 
compelled  to  assume  three^  by  extend- 
ing these  eighteen  rates  of  periodicity  to 
eighteen  superimposed  systems  of  air- 
waves, and  then,  finally,  to  eighteen  inde- 
pendent rates  of  tympanic  vibration  at 
one  and  the  same  time ! 

The  corpuscular  hypothesis,  therefore, 


even  accepting  the  first  impossilniity  as  a 
basis,  steers  entirely  clear  of  the  other  two, 
either  of  which  is  infinitely  more  incon- 
ceivable than  the;  first,  since  we  .do  know, 
by  actual  observation,  that  a  string  can 
vibrate  in  separate  ventral  segments,  to  a 
limited  number,  at  one  time;  while  the 
superposition  of  air-waves  or  of  tymimnic 
oscillations,  even  to  the  number  of  two, 
has  not  only  never  been  observed,  but  "has 
been  proved,  in  a  score  of  different  wajrs, 
to  be  impossible  according  to  every  known 
mechanical  law  or  principle  of  science. 
Thus,  admitting  the  truth  of  the  first  and 
lesser  impossibility,  the  corpuscular  view  ^ 
of  the  origin  of  over-tones  becomes  at 
once  clear  and  simple,  and  confessedly 
three  times  as  consistent  and  reasonable 
as  the  current  explanation, — involving,  as 
it  does,  all  three  of  these  impossibilities. . 
Can  any  logical  course  of  reasoning  be 
more  plainly  self-evident  than  this? 

But  suppose,  as  I  insist^  that  the  self- 
division  o/  a  string  into  eighteen  inde- 
pendent vibrating  sections  at  one  time  is 
actually  and  mechanically  impossible;  and 
assuming,  then,  that  the  fundamental  os- 
cillation of  the  string  does  really  generate 
substantial  sonorous  pulses,as  my  hypoth- 
esis requires,  is  there  anything  unreason- 
able or  impracticable  in  the  view  here 
taken  that  the  primar>'  sound-corpuscles 
thus  generated  should,  by  subdivision,  ra- 
diate a  secondar}-  system  of  pulses,  these 
a  third,  these  a  fourth,  and  so  on,  as  al- 
ready explained,  thus  giving  rise  to  the 
various  degrees  of  over-tones  observed? 
I  hold  not  only  that  such  a  result  would 
be  entirely  possible  and  reasonable,  but  I  ^ 
will  immediately  show  that  it  is  clearly 
justified  by  the  teaching  of  the  very  au- 
thorities  I  am  now  reviewing. 

To  treat  the  matter  specifically,  I  main- 
tain that  there  surely  can  be  no  greater 
difficulty  in  conceiving  the  idea  that  pri* 
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mary  sonorous  corpuscles,  passing  off  from 
a  sounding  body,  should  give  birth  to  sec- 
ondary  pulses  of  smaller  corpuscles  pos- 
sessing a  faster  or  slower  rate  of  emission, 
thus  generating  these  faint  secondary  tones 
either  higher  or  lower,  than  there  is  in 
supposing,  as  Professor  Tyndall  distinctly 
teaches,  that  the  primary  air-waves  sent 
off  from  a  sounding  body,  after  they  have 
left  it  and  started  on  their  journey,  may 
^^give  birth  to  secondary  waves'*  which  will 
propagate  themselves  through  the  air  with 
an  entirely  new  rate  of  periodicity,  and 
thus  generate  these  over-tones,  resultant 
tones,  &c.,  having  distinctly  different  de- 
grees of  pitch  J  As  strange  as  it  may  seem 
to  the  reader,  this  is  not  only  taught  in 
unmistakable  language,  but  it  is  reiterated 
in  sevejal  forms,  by  this  author,  as  I  will 
Qow  proceed  to  show.  Note  the  following 
irords : — 

*'  Vibrations  which  produce  a  large  amount  of 
disturbance  give  birth  to  secondary  waves  which  ap- 
peal to  the  ear  ai  resultant  tones" — Lectures  on 
Sounds  p.  281. 

Thus,  a  primary  air-wave  has  the  power 
of  subdividing  itself,  and  giving  birth  to 
other  waves  of  a  distinctly  different  pe- 
riodic rate!  Is  not  this  clear?  It  might 
be  charged,  however, that  I  misunderstand 
Professor  Tyndall.  That  he  does  not  say 
that  air-waves  after  being  generated  "give 
birth  to  secondary  waves"  but  that  ^^nbra- 
Hons . .  .give  birth"  &c.  I  assert  that  I  do 
not  misconceive  his  meaning.  These  "vi- 
brations" refer  to  the  "oscillations  to  and 
fro"  of  the  air-particles  constituting  such 
primary  sound-waves,  and  not  to  the  vi- 
bratory motion  of  the  sounding  body  it- 
self, which  any  one  can  see  by  reading 
the  context.  As  a  proof  that  this  is  his 
meaning,  the  reader  is  referred  to  the  fol- 
lowing, where  the  same  author  is  explain- 
ing the  action  of  the  double  siren: — 

"The  sound  of  the  siren  is  a  highly  composite 
^(^  By  the  suddenness  and  violence  of  its  shocks, 


not  only  does  \k  produce  waves  corresponding  to 
the  number  of  its  orifices,  but  the  aerial  disturbance 
breaks  up  into  secondary  waves  which  associate  them* 
selves  with  the  primary  waves  0/  the  instrument,** 
— Lectures  on  Sound,  p.  291. 

This  language   can  not  be  misunder- 
stood.    It  is  the  "primary  waves  of  the 
instrument,"  or,  in  other  words,  the  "aerial 
disturbance"  which  ^^ breaks  up  into  second' 
ary  waves"  or  which  gives  birth  to  them. 
Hence,  plainly,  if   a   primary   wave    can 
"give   birth  to  secondary  waves,"  which 
can  start  off  into  new  vibrational  rates, 
thus  generating  "resultant  tones"  of  en- 
tirely different  degrees  of  pitch,  I  have  an 
equal  right  to  assume  that  primary  sonor- 
ous corpuscles  may  "break  up  into"  or 
"give  birth  to  secondary"  sonorous  cor- 
puscles which  will  pass  off  at  diverse  rates 
of  periodicity,  and  thus  "appeal  to  the  ear 
as  resultant  tones"  as  well  as  over-tones! 
If  secondary  air-waves  can  be  bom  of  pri- 
mary air-waves,  after  leaving  the  instru- 
ment, and  can  then  change  their  vibrational 
rates  so  as  to  "appeal  to  the  ear  as  result- 
ant tones"  two,  three,  and   four   octaves 
lower  than   such   primaries,  then   surely 
sonorous  corpuscles  constituting  the  fun- 
damental tone  of  a  string,  according  to 
my  hypothesis,  may  give  birth  to  second- 
ary  systems    of    corpuscles    constituting 
over-tones,  on   the   same   principle,  after 
they  have  left  the  generating  instrument, 
of  but  one  half,  one  fourth,  or  one  tenth 
such  primary  periodicity.     Is  not  this  in- 
ductive reasoning  every  way  logical  and 
consistent,  if   there  is  the   least   rational 
foundation  for  the  position  of  Professor 
Tyndall? 

But  here  comes  in  the  amusing  feature 
of  this  great  writer's  unique  assumption 
that  "primary  waves"  can  ^^give  birth  to 
secondary  waves,  which  appeal  to  the  ear 
as  resultant  tones,"  It  is  well  known  to 
every  scientific  student  that  "resultant 
tones,"  as  already  explained,  are  two,threc^ 
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and  even  four  times  lower  in  pitch  than 
the  primaries  which  generate  them ;  and 
hence  their  air-waves  are  correspondingly 
longer^  since  the  wave-length  of  any  tone 
is  exactly  proportional  to  its  depth  of  pitch. 
Professor  Tyndall  thus  presents  us  with 
the  startling  scientific  exhibition  of  baby- 
waves  at  their  "birth"  three  and  four  times 
longer  than  their  mothers!  But  what  is 
such  a  feat  as  this  for  a  theory  which  has 
no  hesitation  in  giving  to  a  trifling  insect 
more  physical  and  mechanical  power  than 
is  possessed  by  all  the  locomotives  in  the 
world  combined,  making  it  capable  of 
bending  "once  in  and  once  out,"  at  the 
rate  of  440  oscillations  a  second,  two  thou- 
sand million  tons  of  tympanic  membranes  by 
the  motion  of  its  legs?  Why,  then,  should 
it  excite  a  smile  when  we  are  informed 
that  maternal  air-waves,  according  to  this 
same  theory,  can  really  ^^give  birth  to  sec- 
ondary waves,  which  appeal  to  the  ear  as 
resultant  tones"  four  times  longer  than 
these  primary  parents?  Really,  we  are 
only  just  beginning  to  get  an  adequate 
idea  of  the  prodigious  capacity  of  this 
enormously  underrated  theory  which  has 
stood  unshaken  for  so  many  centuries! 

The  new  hypothesis,  though  postulating 
a  somewhat  analogous  result,  does  not  in- 
volve the  nativity  of  any  such  absurd  aerial 
or  corpuscular  monstrosities  as  just  de- 
scribed. It  only  supposes  that  the  primary 
sound-corpuscles,  as  they  pass  off  from  a 
sonorific  body,  scintillate,  or  "give  birth" 
to  smaller  secondary  particles  of  their  own 
sonorous  substance,  and  thus  become  the 
parents  of  lesser  pulses, which,radiating  in 
new  currents,  necessarily  produce  feebler 
tones,  either  higher  or  lower  as  the  case 
may  be,  according  to  the  periodicity  of 
these  successive  scintillations,  or  accord- 
ing to  the  vibrational  rate  at  which  they 
follow  each  other  through  the  air. 

Surely  Professor  Tyndall,  who  has  no 


difficulty  in  believing  that  primary  air- 
waves may,  by  subdivision  or  breaking  up, 
"give  birth  to  secondary  waves,"  thus  gen- 
erating tones  of  a  different  pitch,  ought 
not  to  object  to  my  hypothesis  of  primary 
substantial  pulses  giving  birth  to  second- 
ary pulses  of  a  fainter  and  fainter  type, 
which  will  "appeal  to  the  ear"  as  har- 
monic over-tones  in  connection  with  the 
fundamental  sound  of  the  string. 

Every  phase  of  the  sound  question  seems 
to  favor  this  corpuscular  idea  as  the  prob- 
ably correct  solution  of  such  exceedin^lj 
faint  over-tones,  rather  than  the  self-con- 
tradictory and  preposterous  abnormality 
of  primary  air-waves   subdividing  them- 
selves, or  breaking  up  into  other  waves 
four  times  as  large  as  the  originals,  each 
of  which  has  a  fourfold  length  of  "con- 
densation and  rarefaction."  The  very  fact 
that  the  so-called  harmonics  of  the  violin, 
made  in  the  usual  manner  with  the  bow 
while  gently  touching  the  proper  node  of 
the   string,  are   always  shrill,  and  heard 
among  the  loudest  and  most  distinct  tones 
of  the  orchestra,  being  produced,  as  they 
are,  by  the  proper  vibrations  of  the  corre- 
sponding ventral   sections  of  the  string 
while  the  same*notes  generated  as  over- 
tones are  so  extremely  feeble  that  they  arc 
only  audible  to  the  finest  ear,  even  by  the 
aid  of  a  resonator  when  no  other  funda- 
mental  tones  are   being  sounded,  would 
seem  clearly  to  indicate  that  the  latter  are 
not  generated  at  all  by  the  same  vibratory 
motion  of  the  corresponding  ventral  sec- 
tions of  the  string  which  produces  ordinary 
orchestral  harmonics. 

Here,  then,  as  now  presented,  is  my  main 
argument,  against  which,  I  aver,  Professors 
Tyndall  and  Helmholtz  can  make  no  reply. 
They  are  themselves  wholly  estopped  by 
their  own  reasoning,  since  they  are  com- 
pelled to  assume  at  least  one  class,  of  sec- 
ondary tones  ("resultant")  which  do  not 
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originate  in  any  possible  sfection^l  vibra- 
tion of  the  string,  since  they  are  lower  than 
its  fundamental  note,  and  hence  can  not 
be  accounted  for  on  the  principle  of  "vi- 
brational form"!  All  the  talk  of  these 
learned  physicists,  therefore,  about  air- 
waves "exceeding  the  limits  of  super- 
position," and  then  breaking  up  into  sec- 
ondary waves  which  give  birth  to  resultant 
tones,  only  goes  to  help  the  corpuscular 
hjrpothesis  of  sound,  as  here  maintained. 
I  ask  no  other  admission  from  these  high 
authorities  than  the  fact  that  ^^  resultant 
tones** caxi  and  do  originate  in  the  air  after 
the  two  generating  tones  of  the  chord  have 
left  the  instrument,  to  prove  that  over-torus 
may  and  necessarily  should  originate  in 
the  same  manner,  whatever  that  manner 
may  be,  and  without  the  aid  of  the  string's 
segmental  vibration,  even  if  any  such  vi- 
bration were  possible. 

If  primary  air-waves^  I  repeat,  must 
necessarily  "give  birth  to  secondary  waves, 
which  appeal  to  the  ear  as  resultant  tones,* 
being  the  only  possible  way  to  produce 
them,  since  the  string  can  possess  no  vibra- 
tional rate  sloiverthan  its  fundamental  swing, 
then  surely  there  is  no  acoustical  nor  me-  j 
chanical  reason,  which  any  physicist  can 
give, why  the  same  primary  air- waves  may 
not  also  break  up  into  or  "give  birth  to 
secondary  waves,  which  appeal  to  the  ear", 
as  harmonic  over-tones!  If  primary  air- 
waves sent  off  from  a  string  can,  as  Pro- 
fessor Tyndall  teaches,  give  birth  to  baby- 
waves  three  and  four  times  longer  than 
themselves,  it  would  manifestly  be  easier, 
on  the  wave-theory,  and  less  strain  on 
the  primary  maternal  waves  if  they  should 
"give  birth  to  [small]  secondary  waves, 
which  appeal  to  the  ear  "  as  upper  partial 
tones,  only  one  half  to  one  twelfth  as  long 
as  their  aerial  mothers ! 

If,  in  plain  logic,  "resultant  tones"  do 
not  require  "vibrational    form"  or  any 


equivalent  segmental  vibration  of  the 
string  to  generate  them, but  can  leap  forth 
out  of  other  waves  while  passing  through 
the  air,  what,  in  the  name  of  acoustics,  is 
the  use  of  "vibrational  form"  or  the  oscil- 
lation of  any  ventral  sections  of  a  string 
to  give  birth  to  over-tones!  It  is  either 
all  nonsensical  superfluity,  or  else  this 
revelation  of  Professor  Tyndall  about 
primary  waves  giving  birth  to  enormously 
long  secondary  waves,  constituting  "re- 
sultant tones,"  is  scientific  latitudinarian- 
ism  in  the  superlative  degree. 

Is  it  reasonable,  therefore,  or  consistent, 
to  suppose  that  there  could  be  two  distinct 
and  directly  opposite  plans  of  generating 
these  secondary  sounds, — a  part  of  them 
being  produced  by  the  segmental  vibration 
of  the  string  while  the  fundamental  tone 
is  sounding,  and  another  part  without  any 
such  sectional  vibration  of  the  string  at  all, 
but  generated  on  an  entirely  different 
principle,  after  the  fundamental  tone  had 
left  the  string  and  started  through  the 
air?  Such  a  supposition  is  manifestly  in- 
admissible. 

But  now,  after  having  shown  by  the 
order,  harmony,  and  consistency  of  things, 
the  reasonableness  of  my  positior  —  that 
all  secondary  sounds,  including  upper par^ 
tial  as  well  as  resultant  tones,  should  have 
but  one  mode  of  origination,  and  that 
mode  the  one  substantially  admitted  by 
Professor  Tyndall — given  birth  to  in  the 
air  after  the  instrument  has  done  its  work 
— I  here  undertake  to  prove  by  the  same 
authority  that  oi^er-tones,  or  secondary  har- 
monics, which  accompany  fundamental 
tones,  also  do  not  originate  in  the  "vibra- 
tional form"  of  the  instrument  or  by  the 
independent  oscillation  of  its  ^^ectional 
subdivisions  at  all,  but  are  generated  like 
resultant  tones  in  the  air  after  the  tone  leaves 
the  sounding  body,  by  the  primary  waves,  as 
he  clcUmSf  subdividing  or  breaking  up  int$ 
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harmonics  as  well  as  into  lower  resultant 

tones.     I  will  first  show  this  by  continuing 

the  quotation  made  a  moment  since,  in 

which  Professor  Tyndall  teaches  that  the 

primary  waves  issuing  from  x\\q  double  siren 

break  up  into  secondary  waves, which  also 

include  these  upper  partial  or  harmonic 

over-tones.     The  reader  will   mark  the 

language  well,  as  it  drives  and  clinches 

the  last  nail  for  this  over-tone  problem : — 

"The  soand  of  this  siren  is  a  highly  composite 
one.  By  the  suddenness  and  violence  of  its  shocks 
not  only  does  it  produce  waves  corresponding  to 
the  number  of  its  orifices  \\i%  fundamental  tcne], 
but  the  aerial  disturbance  breaks  up  into  secondary 
waves  which  associate  themselves  with  the  primary 
waves  of  the  instrument  exactly  as  the  harmonics  of 
a  string  or  of  an  open  organ-pipe  mix  with  their 
fundamental  tone.  When  the  siren  sounds,  there- 
fore,!/ emits^besides  the  fundamental  tone^its  octave  ^ 
its  twelfth^  its  double  octave  [its  upper  partial  or 
over-tones],  and  so  on." — Lectures  on  Sound, 'p.2<)i. 

Corroborative  of  this,  another  passage 
is  equally  to  the  point,  in  which  Professor 
Tyndall  is  speaking  of  air-waves  becoming 
overgrown^  so  to  speak,  to  such  extent  as 
to  exceed  the  limits  of  "superposition," 
r.nd  thus  break  up  into  over-tones  ^^which 
correspond  to  the  harmonic  tones  of  the  vi- 
brating  body"     Here  are  his  words: — 

•*A  siftgle  sounding  body  which  disturbs  the. air 
beyond  the  limits  of  the  law  of  tlie  superposition  of 
vibrations^  also  produces  secondary  waves  which 
correspond  to  the  harmonic  tones  of  the  vibrating 
body.^* — Lectures  on  Sounds  p.  282. 

Or,  as  before  quoted,  "the  aerial  dis- 
turbance  breaks  up  into  secondary  waves 
which  associate  themselves  with  the  primary 
waves  of  the  instrument^"  and  thus  ^^give 
birth  to  secondary  waves" \i\i\Q}ci  ^*' correspond 
to  the  harmonic  tones  of  the  vibrating  body"! 
Can  anything  in  science  be  plainer  than 
this? 

It  is  thus  clearly  conceded  by  this  au- 
thoritative writer  that  these  over-tones 
caused  by  the  breaking  up  of  the  "aerial 
disturbance"  into*  secondary  waves   are 


not  produced  by  the  harmonic  vibration 
of  the  ventral  segments  of  the  string  at  all, 
since  they  only  ^^ correspond  to  the  harmonic 
tones  of  the  vibrating  body,"whereas  they 
would  be  the  actual  harmonics  themselves 
if  made  in  that  way !  I  therefore  ask  no 
other  concession  from  our  learned  author- 
ities than  the  foregoing,  that  these  har- 
monic over-tones,  as  well  as  differential 
tonea,  are  the  result  of  the  subdivision  of 
the  "aerial  disturbance"  after  it  has  left 
the  string,  and  thus  can  not  come  directly 
from  the  "vibrational  form"  of  the  sound- 
ing body, as  laid  down  by  Professor  Helm- 
holtz  at  the  very  foundation  of  his  theory 
of  over-tones. 

Hence,  we  arrive  at  the  logical  concln- 
sion  that  all  secondary  toneSy  whether  upper 
partial  or  resultant^  originate  in  the  air, 
after  the  sounding  body  has  done  its  work, 
by  the  subdivision  and  radiation  of  thai 
which  constitutes  sound  itself  I 

It  only  then  remains  to  determine  what 
actually  constitutes  sound.  Is  it  simply 
wave-motion  or  substantial  corpuscles? 
Professors  Tyndall  and  Helmholtz  assume, 
as  their  theory  requires,  that  air-waves 
sent  off  from  the  vibrating  instrument  art 
all  there  is  involved  in  its  phenomena; 
and  that,  by  breaking  up  and  subdividing, 
all  these  secondary  tones  are  produced. 
I  assert  that  this  assumption  has  been  ut- 
terly and  disastrously  overthrown  in  nu- 
merous ways  during  the  progress  of  this 
argument,  by  showing  the  impossibility  of 
wave-motion  being  the  cause  of  sound. 
Hence,  I  feel  sure  the  reader  must  agree 
with  the  conclusion  that  these  secondary 
sounds  can  not  originate  by  the  breaking 
up  of  one  system  of  air-waves  which  haje 
no  existence  in  Nature,  and  thus  give  birth 
to  another  system  equally  having  no  ex- 
istence, while  having,  as  assumed,  an  en- 

* 

tirely  different  rate  of  vibration,  and  sev- 
eral diverse  degrees  of  amplitude  and  of 
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wave-length.  Hence,  the  final  and  only 
possible  conclusion  is,  that,  if  substantial 
sonorous  pulses  be  admissible  at  all  (and 
the  preceding  considerations  mu$t  deter- 
mine that),  the  subdivision  of  their  cor- 
puscles into  lesser  and  lesser  secondary 
'^diations,  having  the  proper  periodicity, 
must  be  the  only  rational  solution  of  all 
such  secondary  sounds. 

If  Professor  Tyndall  should  object  to 
these  successive  radiations  of  already  in- 
finitesimal sonorous  corpuscles  as  being 
too  '*thin"  to  admit  of  such  subdivision, 
and  as  being  beyond  our  comprehension 
or  even  conception,  I  refer  him  to  his  own 
words  concerning  the  corpuscles  of  ether^ 
an  hypothetic  and  all-pervading  substance 
which  is  so  attenuated  that  699,000,000,- 
000,000  of  its  waves  a  second  may  dash 
against  the  retina^  as  recently  quoted, 
without  injury  to  that  sensitive  organ! 
•    He  also  says : — 

"The  intellect  knows  no  difference  between 
gnat  and  small:  it  is  just  as  easy,  as  an  intellectual 
act,  to  conceive  of  a  vibrating  atom  as  to  conceive 
of  a  vibrating  cannon-ball;  and  there  is  no  more 
difficulty  in  conceiving  of  this  ethtr^  as  it  is  called, 
wh^cii  fills  space t  than  in  imagining  all  space  to  he 
filed  with  jelly** — **  Within  our  atmosphere  exists 
a  second  and  a  finer  atmosphere  [ether]  in  which  the 
Qtoms  of  oxygen  and  nitrogen  hang  like  suspended 
pmns.** — Heat  as  a  Mode  of  Motion  ^i^^,  264,345. 

This  is  manifestly  getting  substantial 
corpuscles  down  as  **thin"  as  required  for 
my  hypothesis  of  sound,  even  with  its 
sonorous  particles  scintillating  secondary 
radiations  of  smaller  and  "finer"  corpus- 
cles, constituting,  as  I  have  assumed,  these 
upper  partial  and  lower  resultant  tones. 

If  Professor  Tyndall  can  not  understand 
how  such  secondary  corpuscular  radiations 
can  dart  oflf  through  the  air  at  different 
rates  of  periodicity,  corresponding  to  these 
various  over-tones  of  different  pitch,  let 
him  explain  to  the  readers  of  his  book 
how  a  primary  system  of  air-waves  can 


subdivide  itself  by  exceeding  the  limits  of 
superposition^  and  thus  give  birth  ^to  second^ 
ary  waves^  which  propagate  themselves 
through  the  air  at  various  rates  of  perio- 
dicity, both  faster  and  slower  than  the 
primary  system,  corresponding  to  all  the 
upper  partial  as  well  as  lower  resultant 
tones,  and  I  will  agree  to  at  once  adopt 
his  explanation  for  the  secondary  corpus- 
cular radiations  involved  in  my  hypothesis. 
This  is  surely  a  fair  proposition  to  the 
wave-theory. 

Having  thus  endeavored  to  give  my  rea- 
sons, in  general  terras  as  well  as  in  detail, 
for  rejecting  the  explanation  of  the  cause 
of  over-tones  offered  by  the  wave-theory, 
and  in  favor  ot  the  more  simple,  consistent, 
and  evolutionary  hypothesis  of  corpuscular 
emissions  as  the  true  solution  of  the  prob- 
lem,— let  us  now  look  for  a  moment  at 
the  beautiful  analogical  phenomena  exist- 
ing all  around  us  favoring  the  latter  eclair- 
cisseraent,  while  we  note  the  unquestion- 
able fact  that  not  one  single  analogical 
consideration  can  be  found  in  Nature  (not 
even  water-waves^  as  will  be  seen  in  the 
next  chapter)  favoring  the  assumption  of 
physicists  that  these  secondary  tones  owe 
their  origin  to  the  unparalleled  phenom- 
enon of  one  system  of  air-waves  breaking 
up  and  giving  birth  to  other  systems, 
each  of  an  independent  periodicity  or  "vi- 
brational number,"  and  some  of  them 
several  times  larger  than,  their  primary 
parents. 

If  sound  really  consists  of  substantial 
sonorous  pulses  instead  of  the  wave-motion 
of  the  medium  which  conducts  it  (which  the 
ultimate  overthrow  of  the  current  hypoth- 
esis must  fully  establish,  as  no  doubt  most 
physicists  would  readily  admit,  since  there 
seems  to  be  no  middle  ground  to  assume), 
there  will  then  be  no  difficulty  in  conceiv- 
ing the  fact  that  the  sonorous  particles 
thus  constituting  a  sound-pulse  might  con« 
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tain  within  their  substantial  elements  the 
principles  and  radiating  forces  necessary 
to  generate  these  secondary  emanations. 
For,  if  original  sound-corpuscles  can  pass 
off  from  a  string  by  some  unknown  law  of 
radiation  and  conduction  at  the  rate  of 
one  thousand  feet  a  second,  there  would 
seem  to  be  no  good  reason  why  smaller 
scintillating  particles  might  not  also  dart 
off  from  these  primary  corpuscles  in  va- 
rious directions  by  the  same  law,  and  from 
these  again  others,  and  so  on  for  each  suc- 
cessive over-tone;  and,  as  already  ob- 
served, far  beyond  the  powers  of  human 
observation. 

There  would  appear  to  be  no  reason, 
judging  from  analogy,  why  a  substantial 
sound-pulse  should  not  radiate  secondary 
sonorous  corpuscles  with  such  variety  of 
periodicity  as  would  constitute  tones  of 
different  pitch,  when  the  substantial  cor- 
puscles of  odor  passing  off  from  a  single 
flower  can  radiate  atoms,  or  give  birth  to 
secondary  fragrant  pulses,  which  appeal 
to  the  olfactory  nerve  as  different  and  dis- 
tinct perfumes!  A  certain  rose,  for  ex- 
ample, as  my  own  sense  of  smell  bears  me 
witness,  may  not  only  be  rich  in  the  prime 
or  fundamental  fragrance  of  its  genus  rosa^ 
but  may  also  radiate  at  the  same  time  the 
faint  partial  smells  or  odoriferous  over- 
tones of  both  tea  and  musk  as  its  upper 
harmonics.  And  as  that  wonderful  mu- 
sical genius.  Blind  Tom,  will  instantly 
name  off  correctly  every  note,  when  a  dis- 
cordant mass  of  a  dozen  digitals  is  struck 
on  a  pianoforte  at  one  time,  alone  by  the 
analytical  powers  of  the  auditory  nerve, 
so  a  certain  perfumer  in  New  York  is  well 
known  to  the  writer,  whose  olfactories  are 
so  sensitively  acute  and  so  educated  by 
practice  that  he  is  able  to  disentangle  in 
an  instant  an  unknown  mixture  contain- 
ing half  a  dozen  or  more  essential  oils,  or 
other  odorous  substances,  and  name  each 


ingredient,  alone  by  the  analytical  powers 
of  the  nose!  The  beauty  of  this  analogy 
existing  between  the  nose  and  the  ear  and 
between  the  universally  admitted  particles 
of  substantial  odor  and  what  I  claim  to  be 
the  equdlly  substantial  corpuscles  of  souni^ 
can  hardly  fail  to  impress  the  mind  of  the 
reader  with  the  remarkable  similarity  in 
this  analytical  operation  of  the  two  nerves. 
It  is  a  well-known  fact,  worthy  of  re- 
marlc,  that  the  analogy  existing  between 
the  eye  and  the  ear  and  between  light  and 
sound  \%  constantly  referred  to  by  physicists 
when  treating  on  the  "phenomena  of  hear- 
ing and  of  sonorous  propagation ;  but  I 
have  yet  to  see  the  first  hint  or  reference, 
directly   or    indirectly,    in    any   of    their 

writings,  to  the  manifest  and  wonderful 

> 

analogy  existing  between  the  ear  and  the 
nosey  or  between  the  action  of  sound  and 
that  of  odor!  Why  this  universal  and  ap- 
parently studied  omission?  There  can  be 
but  one  intelligible  reason  assigned  for 
such  seemingly  wilful  and  concerted  ig- 
noring of  the  most  beautiful  and  startling 
analogies  in  Nature,  and  the  utter  silence 
of  physicists  in  regard  to  their  numerous 
parallel  phenomena,  and  that  is  this:  that 
any  reference  to  the  substantial  corpuscles 
of  odor  and  the  action  of  the  nasal  mem- 
brane  or  of  the  olfactory  tunre  in  receiving 
and  transmitting  to  the  brain  the  sensation 
of  smell  as  analogous  to  that  of  sound  and 
the  action  of  the  rd:r,  would  instantly  over- 
throw the  wave-theory!  Who  could  be- 
lieve in  sound  as  wave-motion  after  the 
admission  of  any  such  analogy?  But  since 
the  comparatively  recent  origin  of  the  un- 
dulatory  theory  of  light,based  on  the  wave- 
theory  of  sound,  thus  making  ether  \\it 
analogue  of  air  and  the  retina  the  con- 
gener of  the  tympanic  membrane^  it  becomes 
perfectly  safe  and  scientifically  legitimate, 
in  the  estimation  of  these  careful  and 
candid  investigators,  to  constantly  remind 
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their  readers  of  the  remarkable  analogy 
between  the  eye.  and  the  ear^  and  the  nu- 
merous points  of  resemblance  between  the 
action  of  light  and  that  of  sound! 
'  Judging  from  all  my  reading  on  the  sub- 
ject, and  I  have  read  very  carefully  on  this 
question,  it  is  safe  to  infer  that  if //^^  were 
now  universally  accepted  as  the  emanation' 
of  substantial  corpuscles,  as  it  was  before 
the  time  of  Sir  Isaac  Newton,  Professors 
Tyndall  and  Helmholtz,  in  advocatingithe 
popular  atmospheric  wave-theory,  would 
be  asc;areful  to  avoid  any  reference  to'the 
beautiful  analogies  existing  between  light 
and  S0und  as  they  now  are  to  give  a  wide 
berth  to  those  existing  between  sound  and 
9dor! 

It  is  anything  but  agreeable  to  be  com- 
pelled to  believe  such  a  state  of  facts,  and 
even  more  unpleasant  to  be  forced  to  thus 
charge  home  upon  the  greatest  modem 
investigators  of  science  any  such  super- 
ficial onesidedness;  but  this  monograph 
would  be  inexcusably  imperfect,  and  the 
writer  justly  chargeable  with  direliction  of 
duty  to  the  young  scientific  students  of 
our  colleges  and  other  institutions  of  learn- 
ing, if  this  narrow-minded,  not  to  say  dis- 
ingenuous, tendency  of  our  greatest  so- 
called  impartial  scientific  investigators 
were  not  laid  open  to  the  world  as  it  de-- 
serves,  and  as  a  warning  to  future  scien- 
tists. 

There  is  no  question  but  that  an  analogy 
exists  between  the  modes  of  operation  of 
all  the  senses,  from  the  lowest  or  most 
limited  (that  of  touch  or  palpation)  up  to 
the  highest  or  most  unlimited  (that  of 
sight);  yet  not  much  as  between  the  lowest 
and  the  highest,  taken  at  a  single  step, 
though  the  gradation  upward  is  beautiful, 
and  the  transition  as  each  step  is  taken 
iVonf  sense  to  sefkse  is  perfect.  In  the 
sense  of  taction  the  sensation  depends 
npon  the  actual  contact  of  the  body  felt. 


and  not  of  its  radiated  or  diffused  cor* 
pusdes,  and  therefore  the  distance  is 
nothing. 

Taste  is  greatly  similar,  yet  it  borders 
slightly »on  smell,  since  a  pungent  flavor 
touching  the  palate  or  any  portion  pf  the 
gustatory  membrane,  instantly  diffuses  it- 
self throughout  the  entire  mouth,  from  the 
lips  to  the  laryngeal  region. 

SmellyTicxt  in  the  upward  order, is  higher 
than  taste  and  approaches  hearing,  receiv- 
ing the  atoms  of  perfume  at  a  distance 
from  their  source,  as  they  radiate  from  the 
odorous  body  thr<Aigh  the  air,  and  with 
considerable  velocity,  though  mucfh  less, 
and  of  vastly  less  range  than  that  of  sonor- 
ous pulses. 

Though  hearing  can  reach  to  a  still 
greater  distance  than  smelly  yet  the  differ- 
ence  is  almost  as  nothing  contrasted  with 
the  immeasurable  difference  between  the 
range  of  sound  and  that  of  light. 

Although  the  range  of  vision  and  the 
inconceivable  velocity  of  light  almost  in- 
finitely surpass  those  of  hearing  and  of 
sound  respectively,  yet  there  are  many- 
beautiful  analogies  between  them,  espe- 
cially those  of  reflection  and  convergence;: 
while  there  are  many  marked  dissimilar- 
ities, such  as  the  absence  of  shadow  kn 
sound,  and  its  power  of  penetration  and 
conduction  through  all  substances,  while 
light  can  pass  through  no  opaque  body 
whatever! 

There  is  also  a  great  difference  ki  the 
analytical  capacity  of  the  two  senses.  The 
eye  can  not  analyze  a  single  ray  of  light,, 
and  resolve  it  into  its  primary  colors  of 
the  spectnmi  till  it  has  been  separated  by 
the  prism ;  yet  the  ear  is  capable  of  grasp- 
ing and  disentangling  the  separate  notes 
of  a  complex  chord,  as  just  illustrated  in 
the  case  of  Blind  Tom,  while  the  nose  in  a 
simila^  manner  vastly  surpasses  the  eye  and 
almost  equals  the  ear^  as  just  shown/tnr  its 
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capacity  for  separating  and  recognizing  the 
individual  constituents  of  a  conglomerate 
ffiixture  of  different  odorous  substances. 

So  natural  and  unstrained  is  this  mani- 
fold analogy  existing  between  sound  and 
odor^  and  between  hearing  and  smelly  that- 
among  the  uneducated  masses  almost  uni-; 
versally  a  strong  effluvium  of  any  kind  is 
referred  to  as  a  ^Uoud'*  smell!  To  speak 
of  an  intense  light  as  being  ^Uoud**  would 
be  so  evidently  strained  and  far-fetched 
that  the  intuitive  employment  of  slang 
among  the  vulgar  has  never  yet  led  to  its 
use,  though  a  flash  dress  of  very  brilliant 
colors  has  sometimes  been  spoken  of  as 
"Aw//."  Yet  physicists,  noted  for  almost 
judicial  candor  and  fairness  in  their  inves- 
tigations of  science,  as  just  seen,  delib- 
erately ignore  these  marked  analogies 
between  the  two  senses,  which  do  not  re- 
enforce  wave-motion,  for  no  visible  reason 
except  that  they  would  prove  utterly  ruin- 
ous to  a  pre-adopted  theory.  To  deny 
this  manifest  analogy  between  sound  and 
odor  and  between  the  auditory  and  olfac- 
tory nerves  is  impossible.  To  attempt  to 
give  any  other  explanation  of  the  universal 
silence  of  physicists  on  the  subject,  when 
writing  on  sound,  is  equally  out  of  the 
question. 

The  sense  of  taste  also  possesses  an  im- 
mense register,  as  well  as  remarkable  an- 
alytical powers  like  those  of  smell  and 
hearingy — in  this  respect  also  surpassing 
the  eye^  as  it  can  detect  and  recognize 
different  degrees  of  gustatory  sensation 
equivalent  in  extent  to  many  octaves  of 
sound.  In  fact,  the  register  of  distinct 
and  sensible  degrees  of  saporosity  which  a 
palate  is  capable  of  analyzing  and  distin- 
guishing, from  the  lowest  notes  of  bitter 
to  the  highest  tones  of  su*eety  not  only  sur- 
passes that  of  the  eye,  even  after  the  ray 
;j  separated,  but  equals  that  of  the  nose 
and  very  nearly  that  of  the  ear. 


It  IS  simply  surprising  whta  we  come 
to  reflect  upon  the  scores  of  different  sen- 
i  sible  gradations  of  the  4o\v  pungent.bittcr, 
j  and  acrid  flavors,  alone,'  which  the  palate 
can  separately  recognize,  and  then  the 
equal  number  of  degrees  of  acidity;  and, 
Anally,  the  almost  endless  varieties  enn 
braced  in  the  sweets  and  fruits  of  Nature, 
including  the  viands,  condiments,  desserts, 
and  relishes  developed  by  the  culinary  art 
These  analytical  powers  of  the  sense  of 
taste  are  so  perfect  that  a  number  of  differ- 
ent \inds  of  spice — suth  as  clove,  cinna- 
mon, nutmeg,  &c.,  or  other  highly  (lavorcd 
substances, — may  be  thoroughrlypulverizcd 
and  mixed,  and  a  pinch  of  the  compound 
be  placed  upon  the  tongue,  yet  the  com- 
posite mass  can  be  at  once  analyzed  by 
the  palate,  and  each  individual  ingredient 
definitely  determined  by  a  proper  effort 
of  attention,  the  same  as  the  nose  can  un- 
tangle a  combination  of  different  odorous 
substances,  or  the  auditory  nerve  analyze 
and  separately  recognize  a  composite 
sound,  designating  the  constituent  ele-' 
ments  of  the  chord.  Yet  who  supposes 
that  the  gustatory  membrane  and  nerve 
receive  their  impressions  of  taste  by  the 
vibratory  motion  of  the  palate  rather  than 
by  means  of  the  actual  contact  of  the  cor- 
puscles  of  flavor? 

It  is  also  a  noticeable  fact  that  flavor 
can  produce  a  persistent  or  a  kind  of  reso- 
nant effect  upon  the  gustatory  membrane, 
which  will  continue  to  ring  even  for  some 
minutes  after  its  substantial  corpuscles 
have  entirely  left  the  mouth.  It  is  on  ac-  ^ 
count  of  this  persistent  impression  that 
the  intensity  of  sweet,  for  example,  may 
be  augmented  through  contrast  by  pre- 
viously tasting  some  sharp  acid,  such  as 
lime-juice,  and  %nce  versa; — just  as  the 
action  of  a  high  or  shrill^tone  on  the  tym- 
panic membrane  causes  a  low  note  imme- 
diately following  to  appear  lower  than  it 
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really  is,  and  vice  versa.  Professor  Tyndall 
would,  of  course,  undertake  to  account  for 
such  tympanic  effect  by  insisting  that  the 
drum-skin  of  the  ear  "can  not  come  in- 
stantaneously to  rest"  after  being  "once 
shaken,"  or  thrown  into  vibratory  motion, 
though  he  would  hardly  venture  to  claim 
that  the  palate  continues  on  oscillating 
after  receiving  a  x^^c^r  impetus  from  the  gas- 
tronomical  undulations  of  tartaric  acid! 

I  might  easily  extend  this  analogy  to 
combinational  or  over-tastes^  as  the  expe- 
rience of  any  one  with  a  little  attention 
will  confirm.  Under  civilized  improve- 
ments in  the  culinary  art  we  can  scarcely 
taste  an  article  of  food  which  does  not 
contain  the  upper  partial  flavors  of  spices, 
condiments,  seasonings, Of  relishes  of  some 
kind,  in  addition  to  the  normal  flavor  of 
the  viand  proper,  which  an  effort  of  atten- 
tion can  easily  recognize  as  the  saporific 
harmonics  in  the  scale  of  gastronomy,— 
while, without  any  additions  by  the  cuisine^ 
we  all  know  that  the  delicate  flesh  of  the 
snipe  or  woodcock, if  left  an  hour  too  long 
in  the  sun  before  being  prepared  for  the 
table,  will  so  far  "exceed  the  limits  of  su- 
perposition," acting  under  the  law  of  some 
sort  of  gustatory  "parallelogram  of  forces" 
as  to  "give  birth  to  secondary  waves"  of 
flavor,  the  "algebraical  sum"  of  which  will 
appeal  to  the  palate  of  the  epicure  as  a 
resultant  taste,  producing  anything  but  gas- 
tronomic harmony! 

It  matters  very  little  to  me,  therefore,  if 
physicists,  in  their  confused  and  onesided 
attempts  to  harmonize  the  inconsistencies 
of  the  wave-theory  while  treating  on  sound 
and  the  mechanism  of  the  ear^  dare  only 
call  attention  to  the  analogies  of  light  and 
the  structure  of  the  eye^  in  order  to  re- 
enforce  that  hypothesis.  The  advocate  of 
the  evolution  of  sound,  from  its  low  and 
superficial  base  of  wave-motion  to  the 
higher  and  sublimer  level  of  corpuscular 


emanations,  is  not  forced  into  any  such 
asymmetric  science  by  blotting  out  a  part 
of  Nature's  analogical  chart.  He  has  no 
need  for  keeping  back  a  part  of  the  price, 
or  for  suppressing  a  single  page  of  thdh 
record  of  Nature,  since  he  ha^  no  such 
circumscribed  and  limping  hypothesis  to 
maintain.  He  is  not  tied  to  the  super- 
ficialities of  incidental  air-waves  which 
sometimes  result  from  sound-generation, 
but  which  have  no  more  causal  relation 
to  the  propagation  of  tone  than  the  inci- 
dental lengthening  of  the  shadow  of  a  tree 
has  to  the  setting  of  the  sun,  or  to  the  rev- 
olution  of  the  earth!  He  sees  in  this  shal- 
low attempt  at  the  solution  of«sonorous 
phenomena  the  same  puerility  which  the 
far-reaching  and  evolutionary  grasp  of 
Copernicus  discovered  in  the  superficial 
and  weak  conceptions  of  philosophers  of 
his  time,  who  persisted  in  maintaining 
the  Ptolemaic  view  of  the  solar  system, 
based  on  the  mere  surface  appearances  of 
solar  and  stellar  movements.  He  recog- 
nizes, in  carefully  investigating  the  phe- 
nomena of  sound,  an  intimate  and  con- 
nected correlation  linking  all  the  senses 
into  one  beautiful  and  homologous  con- 
catenation, from  the  lowest  to  the  highest, 
and  rationally  concludes  that  if  the  first 
three — toueh^  taste^  and  smelly — depend  for 
their  sensations,  as  the  whole  world  ad- 
mits, upon  the  absolute  contact  of  sub- 
stantial corpuscles,  that  it  is  unwarranted 
and  illogical  in  the  highest  degree^  unless 
from  overwhelming  facts  to  the  contrary, 
to  assume  that  the  remaitlihg  two  senses 
— hearing  and  sight — should  constitute  a 
departure  from  this  inauguration  of  Na- 
ture's plan,  and  thus  abruptly  sever  its 
analogical  chain 

Is  it  not  every,  way  in  harmony  with 
correct  ideas  of  order  and  cortgruity  of 
purpose  in  the  working  of  Nature's  pro- 
cesses, that  corpuscular  contact,  which  ad- 
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mittedly  prevails  in  the  operations  of  the 
first  three  senses,  should  continue  unbroken 
through  the  other  two,  with  the  corpuscles 
of  sound  and  light,  inconceivably  more 
tenuous,  and  radiated  under  the  control 
of  subtler  and  more  refined  laws,  rather 
than  to  assume  a  change  in  this  consistent 
and  beautiful  programme  by  postulating 
another  and  unnecessary  arrangement  ut- 
terly unlike  that  governing  the  first  three, 
and  without  the  least  regard  to  unity  of 
design  or  continuity  of  operation? 

In  thus  assuming  to  discard  the  surface 
ideas  of  wave-motion  and  to  explain  the 
problem  of  over-tones,resultant  tones,&c., 
by  the  hypothesis  of  secondary  radiations 
of  substantial  pulses,  we  are  taught  to  re- 
ject mere  appearances  as  generally  super- 
ficial and  false;  and  this  is  re-enforced  by 
the  fact  everywhere  observed  in  Nature, 
that  what  appears  as  a  single  substance 
becomes,  when  analyzed,  a  duality,  and 
oftentimes^  a  multiplicity  of  distinct  sub- 
stances, so  interblended  as  to  utterly  defy 
the  powers  of  human  observation  till  they 
are  separated. 

That  primary  sonorous  corpuscles  should 
contain  within  their  substance  the  entita- 
tive  elements  and  forces  which  constitute 
and  radiate  these  faint  and  almost  inau- 
dible over-tones,  is  no  more  of  a  mystery 
than  that  a  single  drop  of  apparently  ho- 
mogeneous blood  should  not  only  be  con- 
stituted of  a  multiplicity  of  separate  glob- 
ules, but  that  each  globule  should  be  a 
composite  and  heterogeneous  mass,  con- 
:aining  not  only  its  primary  elements  of 
albumen  and  fibrine,  but  also  its  fainter 
ingredients  of  iron,  salt,  lime,  sulphur, 
sugar,  phosphorus,  magnesia,  and  even 
water,  whose  separate  corpuscles  are  also 
composite  and  constituted  of  independent 
iitoms  of  oxygen  and  hydrogen !  No  more 
marvelous  than  that  the  golden  nuggets 
cast  forth  from  the  secret  laboratory  of 


Nature  should  contain,  besides  the  prime 
metal,  the  "harmonic  over-tones"  of  silver 
and  copper;  or  even  the  faint  "partial 
notes"  of  nickel,  bismuth,  or  other  metal- 
liferous substances.  No  more  wonderful, 
carrying  the  mystery  from  the  physiologic, 
metallurgic,  and  acoustical  world,  into  the 
realms  of  psychology,  than  that  the  funda- 
mental passion  of /tTZ'^  should  contain  withm 
its  elemental  nature  the  substantial  "over- 
tones" oijradausy^  hope^  2Xi^fear^  blended 
many  times  with  the  apparently  antag- 
onistic but  deeply  rumbling  "resultant "or 
"differential"  notes  of  anger^  hate^  and 
revenge! 

In  this  analogous  manner,  as  just  seen, 
a  single  sensation  of  taste  may  recognize 
the  presence  of  half  a  dozen  distinct  fla- 
vors,— a  single  sniflf  of  odor  may  convey 
to  the  analytical  department  of  the  brain 
adapted  to  this  sensation  a  number  of  sep- 
arately recognizable  grades  of  perfume, — 
while  a  single  fundamental  sound  can  be 
analyzed  by  the  auditory  apparatus  ex- 
actly in  the  same  way,  and  may  thus  be 
found  to  contain  several  distinct  over-tones 
of  different  degrees  of  pitch  and  intensity. 

Thus  each  of  the  senses,  including  the 
substantial  corpuscles  actuating  it,  has  its 
range  as  well  as  its  register^ — while  every 
sensation  is  equally  the  result  of  absolute 
corpuscular  contact  with  the  appu-opriate 
sense-membrane.  Without  this  there  is 
no  consistency  nor  analogical  harmony  ia 
the  plan  of  Nature.  For  example,  as  the 
auditory  nerve  recognizes  the  octaves  of 
sound  by  their //VM,  from  the  slowly  pul- 
sating bass  to  the  rapidly  throbbing  so- 
prano, so  the  optic  nerve  recognizes  its 
single  octave  of  light  in  its  variety  of  r<;/<(^, 
from  the  deep  notes  of  vermillion  and 
crimson,  through  the  middle  register  of 
green  and  yellow,  up  to  the  highest  tints 
of  blue  and  violet:  and  as  the  gustatory 
nerve  recognizes  its  octaves  of  taste  by 
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Tariety  oi  flavor^  from  the  low  and  shud- 
dering notes  of  aloes  and  wormwood, 
through  the  mean  register  of  acids,  up  to 
the  purest  and  highest  tones  of  nectarous 
%weets, — so  the  olfactory  nerve  recognizes 
'and  analyzes  its  numerous  octaves  of  odor 
by  their  variety  of  sccni^  from  the  low  ex- 
halations  of  putrid  substances  and  the  re- 
pugnant effluvium  of  the  sty,  up  through 
the  numberless  gradations  of  agreeable 
perfumes,  finally  culminating  in  its  highest 
octave,  containing  the  exquisite  fragrance 
of  the  rose  and  the  pink,  the  ineffable  and 
delicate  sweetness  of  the  hyacinth  and 
honeysuckle,  and  the  matchless  richness 
of  the  heliotrope  and  lily  of  the  valley, 
which  may  be  accented  as  among  the 
purest  harmonics  of  this  wonderful  odorif- 
erous scale ! 

Analogies  like  these  existing  between 
the  different  senses,  particularly  between 
those  of  taste^  smelly  and  hearings  and  con- 
sequently between  flatter^  odcry  and  sounds 
with  two  of  them  the  acknowledged  results 
of  corpuscular  contact,  could  hardly  be 
supposed  to  exist  unless  the  other  was 
equally  the  result  of  analogous  substantial 
pulses!  While  physicists  would  never 
think  of  calling  to  their  aid  any  kind  of 
wave-motion,  either  of  the  air  or  ethir^  in 
accounting  for  the  sensation  of  tiisU  or 
tmell^  and  would  resort  to  no  oscillatory 
movement  whatever,  either  of  the  palate 
or  of  the  nasal  membrane^  in  order  to  ex- 
plain the  wonderful  analytical  powers  of 
these  organs  in  disentangling  the  most 
complicated  mixtures  kA  flavors  and  odors^ 
is  it  reasonable,  I  again  ask,  that  they 
should  upset  this  consistent  programme 
as  soon  as  they  come  to  saund^  and  thus 
violate  the  unity  and  continuity  of  Nature's 
plan  by  making  the  sensations  of  tone  de- 
pend upon  the  manifestly  impracticable 
wave-motion  of  the  air^  the  impossible  os- 
cillation of  ^e  tympanic  membrane,  or 


the  ridiculous  '*un.sonant  vibration*'  of 
Corti's  microscopical  rods? 

And  lastly,  we  have  in  perfume  the  start- 
ling analogue  of  differential  or  resultant 
tones  by  the  mingling  of  a  cliord  of  two 
distinct  odors,  and  thus  generating  a  third 
effluvium  essentially  different  from  either. 

It  is  well  known  to  chemists  that  if  a 
solution  of  ammonia  is  saturated  with  sul- 
phureted  hydrogen  gas,  each  possessing 
its  own  peculiar  and  characteristic  odor, 
a  compound  is  obtained  called  sulphide 
of  ammonium.  In  this  compound  an  ex- 
perienced observer  can  easily  detect  three 
distinct  smells,  namely,  that  of  ammonia 
proper,  that  of  sulphureted  hydrogen 
proper,  and  besides  these  a  resultant  or 
^''differential^*  smell  entirely  distinct  from 
either, which  clearly  results  from  the  com- 
bination. There  is  no  ^^vibrational form** 
about  this  resultant  smell  which  produces 
the  peculiar  **quality"  of  the  odor,  while 
physicists  will  hardly  undertake  its  solu- 
tion by  the  "superposition"  of  a  number 
of  systems  of  odoriferous  undulations, 
aided  by  the  "parallelogram  of  forces," 
thus  making  up  the  "algebraical  sum"  of 
all  the  different  systems  of  smell  consid- 
ered  individually, as  does  Professor  Helm- 
holtz  in  accounting  for  combinational 
tones! 

In  conclusion,  I  will  only  repeat  in  sub- 
stance what  I  have  before  intimated,  and 
now  wish  to  impress  upon  the  mind  of  the 
reader,  that  if  the  sensitive  membrane  of 
the  nose  is  capable  of  receiving  and  trans- 
ferring to  the  olfactory  nerve  the  number- 
less varieties  and  shades  of  perfume  of 
which  Nature  is  so  prolific,  each  one  of 
which  is  sepf^rately  conveyed  to  the  brain 
and  there  translated  into  its  proper  indi- 
vidual sensation,  without  the  aid  of  any 
vibratory  motion  whatever  of  this  mem- 
brane, and  without  the  dashing  of  super- 
imposed waves  of  air^  ether^  or  any  other 
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kind  of  substance  save  that  of  the  granules 
of  odor  itself,  and  with  the  whole  scientific 
world  admitting  perfume  to  be  a  substan- 
tial emanation  of  corpuscles,  though  un- 
recognizable by  any  other  of  the  senses, — 
b  it  not  reasonable  and  every  way  consist- 
ent to  assume,  as  I  have  done,  that  sound 
likewise  is  an  emanation  of  substantial 
corpuscles,  also  unrecognizable  save  by  a 
single  sense ;  and  is  it  not  rationally  prob- 
able that  such  sonorous  particles  act  on 
the  sensitive  membrane  of  the  ear,  and 
through  it  on  the  auditory  nerve,  and 
finally  on  the  brain,  in  substantially  the 
same  manner  as  do  the  corpuscles  of  odor, 


without  the  intervention  of  air-waves  or 
any  vibratory  motion  of  the  ear  or  its  in- 
dividual parts,  especially  in  view  of  the 
various  classes  of  facts  and  arguments 
brought  to  bear  in  this  chapter  against 
the  current  theory  of  sound? 

I  therefore,  with  the  utmost  confidence 
in  its  truth,  submit  the  new  .hypothesis 
(with  my  reasons  in  part  for  rejecting  the 
old  one)  to  the  unbiassed  judgment  of 
physicists,  especially  such  as  are  not  di- 
rectly and  personally  committed  to  the 
wave-theory  of  sound,  confidently  expect- 
ing that  a  verdict  will  be  rendered  alone 
in  the  interests  of  science. 
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Chapter  VL 


EVOLUTION  OF  SO UND.^ Review,  &c.,  Continued. 


A  New  CliMS  of  Arguments  Introduced. — The  Impossibility  of  Wave-Motion  in  Solids,  such  as 
Rock,  Iron,  &c.,  demonstrated. — ** Condensations  and  Rarefactions,"  the  only  Sound- Waves  claimed 
by  Physicists,  an  Absurdity  when  applied  to  Rock  or  Iron. — The  Similarity  of  Water- Waves  and  Sound- 
Waves  admitted  by  Physicists. — This  Fact  alone  Fatal  to  the  Wave-Theory. —  Many  Reasons  given 
for  it. — The  Uniform  Ratio  of  Amplitude  to  Wave-Length  about  i  to  10  in  all  True  Waves. —  Absence 
of  Amplitude  in  Iron  Sound-Waves  demonstrated,  while  Certain  Waves  are  Proved  to  be  476  feet  long. 
*- Infinite  Difficulties  in  the  Way  of  th^Theory. — The  Absence  of  Amplitude  confirms  the  Corpuscular 
View  that  Sound  passes  in  Straight  Lines. — ^Fatal  Admissions  by  Professors  Tyndall  and  Helmholtz. — 
A  Condensed  Account  of  an  Interesting  Investigation  of  the  Wave-Theory  with  a  Scientific  Friend. — 
Numeroos  Objections  Raised  and  Answered. — The  Wind  Proved  to  have  no  £6fect  on  Sound. — The 
Evidence  of  the  Signal-Service. — A  Strong  Argument  against  the  Wave-Theory,  and  in  Favor  of  Cor- 
puscular Emanations. —  Professor  Tyndall's  Illustrations  of  a  Row  of  Boys  and  a  Row  of  Glass  Balls 
Ezpkided. —  Physicists  shown  to  be  Dishonest  without  intending  it. —  Professor  Tyndall's  Illustration 
of  the  Tin  Tube  and  the  Lighted  Candle  Annihilated. —  His  Illustration  of  the  Resonant  Glass  Jar  and 
the  Quarter  Wave-Length    H3rpothesis    Scathingly  Reviewed. — Another  Illustration^  showixkg   that 
doonding  two  Forks  half  a  Wave-Length  apart  will  produce  Interference,  Reviewed  and  Exposed* — No 
Foaadation  in  Truth  for  the  Assumption. — The  Explanation  of  the  Interference  of  the  Dtattble  Siren, 
is  given  by  Physicists,  Explained  Away. — No  Interference  about  it. — A  Serious  and  Fatal  Misappre- 
hension.— An  Unmistakable  Test  Proposed  to  Professor  Helmholtz  by  which  to  Deteraune  the  Whole 
Question. —  The  Wave-Theory  Self-Contradictory  and  Self-Neutralizing. —  Mimical  Beats  Explained 
Sdentificaliy. — Their  Production  by  Interfering  Air-Waves  Shown  ta  be  Impossible* — The  Konig  In- 
strument for  Dividing  a  Stream  of  Sound  into  Two  Branches  Explained.— -Piofessor  Tyndall's  State- 
ments Positively  Denied. —  His  Contradictions,  Inconsistencies,. and  Numerous  Scientific  Errors  Pointed 
Oat. — A  Final  Overwhelming  Argument  based  on  the  Natujte  of  Wave^Motion  which  Alone  Breaks 
Down  the  Current  Theory. —  Note  on  the  Supposed  Sympathetic  Vibration  of  the  Antennse  of  the 
Mosquito. — An  Amusing  Exposition  of  Professor  Mayer's.  Hypothesis^— Addenda  to  Chi^er  VI, 


In  concluding  this  examination  of  the 
Undulatory  Theory  of  Sound,  it  is  my 
purpose  to  devote  the  present  chapter  to» 
an  entirely  new  class  of  arguments  bearing 
directly  against  the  hypothesis.  Although 
it  might  be  considered  almost  a  work  of 
supererogation  to  the  reader  who  has  at« 
tentively  followed  the  argument'  through 
the  preceding  chapter,  yet  the  overthrow 
of  the  theory,  may  not  be  considered  com- 
plete so  long  as  physicists  can  point  to  a 
single  consideration  appearing  to  support 
the  hypothesis  which  has  not  passed  under 
review.  I  shall,  therefore,  not  only  under- 
take  to  introduce  a  number  of  new  and 


o>Yerwhelming  arguments  agaii^t  the  cur- 
lent  theory^  but  shall  call  the  reader's  at- 
tention especially  to  the  enormous  and 
glaring  impossibilities  to  which  physicists 
are  compelled  to  resort  in  order  to  sustain 
the  idea  of  wave-motion  and  make  it  ap- 
pear feasible.  If,  therefore,  in  these  ani- 
madversions. It  shall  become  necessary  to 
expose  to  an  unenviable  view  the  hollow 
scientiSc  pretensions  of  some  of  our  great-*, 
est  authorities  on  sound,  no  personal  con- 
struction  must  be  placed  upon  lan^age 
which  is  cnly  intended  to  apply  to  the 
theory  itself  and  to  the  arguments'  eoi* 
ployed  to  sustain  it 


v: 


832 


The  Problem  of  Human  Life. 


With  these  preliminary  remarks  I  come  I 
directly  to  the  question  in  hand,  and  will 
in  the  first  place  look  at  what  I  conceive 
to  be  one  of  the  most  manifest  and  self- 
evident  impracticabilities  of  the  wave- 
hypothesis  viewed  from  a  common  stand- 
point, and  based  upon  the  universally  ad- 
mitted facts  and  figures  of  the  theory, 
about  which  there  can  be  no  dispute 
among  writers  on  acoustical  phenomena. 

That  sound  passes  through  wood^  water ^ 
rocky  irofty  and  other  solid  and  fluid  sub- 
stances, no  one  questions;  and  that  it 
jisses  through  these  substances  on  the 
same  principle  and  according  to  the  same 
uniform  laws  of  propagation  as  through 
air  I  shall  assume  as  granted,  or  at  least 
incontrovertible,  from  the  very  necessities 
of  the  case,  since  such  a  thing  as  two 
modes  of  sonorous  propagation  was  never 
intimated  by  any  writer  on  the  subject, 
ancient  or  modem.  To  assume  two  modes 
of  conduction  through  any  two  substances 
— one  wave-motion  and  the  other  some- 
thing else — would  be  to  at  once  open  the 
floodgates  of  logic,  and  make  a  separate 
and  dissimilar  mode  of  propagation  pos- 
sible or  even  necessary  through  every 
known  substance,  from  hydrogen  gas  to 
platinum.  There  is  therefore  no  view 
admissible  or  supposable  except  the  one 
here .  assumed,  namdy,  that  sound  travels 
through  all  bodies,  of  whatever  density  or 
rarity)  gravity  or  levity,  on  the  tame  uni- 
form principle  and  by  the  same  established 
law  of  conduction  and  radiation  as  it  passes 
through  air. 

Should  it,  therefore,  now  be  demon- 
strated that  sound  does  not  and  can  not 
travel  through  rock,  iron,  water,  or  other 
solid  and  liquid  substances,  by  the  wave- 
motion  of  such  conducting  mediums,  or 
the  oscillation  "to  and  fro**  of  their  par- 
ticles, a  child  must  see  that  it  can  nat' 
travel  by  wave-motion  through  air,  and 


hence  that  the  whole  undulatory  theoiy 
falls  to  the  ground.  The  sequential  cor- 
rectness and  necessity  of  this  conclusicii 
are  unquestionable. 

Let  us  approach  this  impracticable  fea- 
ture  of  the  theory  gradually  and  with  care- 
ful deliberateness.  First,  I  would  seriously 
ask  the  reader  if  he  believes  it  possible 
that  the  scratch  of  a  grasshopper's  feet  or 
the  chirruping  of  a  cricket  upon  one  end 
of  a  long  pine  tree  is  capable  of  throwing 
the  entire  mass  of  wood  into  undulations? 
He  ipu$t  believe  it  if  he  is  ready  to  sub- 
scribe to  the  wave-theory,  since  such  a 
sound  can  be  distinctly  heard  at  the  other 
end  of  the  trunk,  three  hundred  feet  dis- 
tant,if  the  ear  is  placed  properly  against  it! 

Would  not  the  common  sense  of  any 
unbiassed  thinker  revolt  at  the  supposition 
that  all  the  molecules  constituting  that 
mass  of  wood  were  actually  caused  to 
oscillate  "/^  and  fro  with  the  motions  of 
fenduiums" 'which  are  the  words  employed 
by  Professor  Mayer,  as  well  as  by  Professor 
Tyndall,  in  reference  to  the  action  of 
sound-waves  in  air?  I  use  the  phrase 
"common  sense,"  for  the  reason  that  every 
one  possesses  more  or  less  of  that  com- 
modity who  pretends  to  think  at  all.  It 
does  not  require  extensive  scientific  cul- 
ture to  grapple  with  this  question.  It  is 
one  of  the  simplest  problems  in  the  whole 
range  of  mechanics.  No  physical  effect 
can  be  produced  without  an  adequate  cor- 
poreal cause;  and  in  mechanics  the  com- 
mon sense  of  a  child  assures  him  that  an 
insect  with  scarcely  appreciable  physical 
strength  could  not  stir  such  a  mass  of  pon- 
derable wood  at  all,  or  the  hundred  thou- 
sandth part  of  it,  let  alone  throwing  its 
entire  substance  into  undulations  by  which 
each  atom  must  make  a  separate  **small 
excursion  to  and  fro,"  and  keep  up  these 
excursions  at  the  rate  of  several  hundreds 
a  second ! 
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Hence,  this  single  fact  that  a  sound  pro- 
duced by  such  a  trifling  mechanical  force 
as  the  movement  of  an  insect's  feet,  will 
permeate  and  pass  through  the  entire  sub- 
stance of  such  a  mass  of  wood,  weighing 
several  tons,  is  demonstrative  proof,  as 
strong  as  proof  can  be,  that  it  is  not  done 
and  can  not  be  effected  by  the  wave- 
motion  of  the  tree,  either  internally  or  ex- 
ternally, or  the  displacement  of  its  mate- 
rial particles,  causing  them  to  oscillate '^ to 
and  fro  with  the  motions  of  pendulums" 
several  hundred  times  a  second,  which 
must  obviously  be  the  case  if  there  is  any 
truth  in  the  wave-theory. 

These  remarks  also  apply  equally  and 
with  even  greater  effect  to  the  passage  of 
sound  through  rock  and  iron^  since  they 
are  denser,  and  must  necessarily  require 
greater  mechanical  power  to  throw  their 
molecules  into  oscillatory  motion;  yet  the 
scratch  of  a  pin  on  one  side  of  the  Rock 
of  Gibraltar  could  be  heard  through  it  by 
placing  the  ear  against  the  opposite  side^ 
tided  by  a  stethoscope.  I  aver  that  no 
well-balanced  mind  can  believe,  when  it 
comes  seriously  to  reflect,  that  a  large 
mass  of  rock  or  iron  through  which  such 
a  sound  passes  is  actually  thrown  into  vi- 
bratory motion,  and  its  separate  particles 
made  to  oscillate  "to  and  fro,*'  as  air- 
particles  are  supposed  to  oscillate  by  means 
of  sound-waves.  If  not,  then  the  particles 
of  air  do  not  so  oscillate,  or  assume  the 
character  of  waves,  as  the  cause  of  sound, 
and  hence  the  wave-theory  breaks  down. 

Physicists  have  noticed  the  fact,  when 
sound  passes  through  a  solid  body,  such  as 
a  mass  of  wood,  from  a  vibrating  instru- 
ment held  against  it,  that  such  conducting 
body  experiences  a  tremor  corresponding 
to  the  vibrational  rate  of  the  sounding  in- 
strument, and  this  circumstance  has  led 
them  superficially  to  infer  that  the  tremor 
of  the  wood  thus  produced  is  the  real  cause 


of  the  sound.  I  have  pointed  out  the  su« 
perficiality  of  these  childish  observations 
in  numerous  places  in  the  preceding  chap-' 
ter.  If  the  vibrating  instrument  has  suffi- 
cient  vis  viva  while  producing  the  tone  to 
shake  the  conducting  medium  with  which 
it  is  in  contact,  only  for  a  limited  distance 
around,  such  effects  of  course  occur  inci- 
dentally^ and  are,  as  already  shown,  no  part 
of  the  sound  produced,  neither  of  its  cause, 
anymore  than  the  incidental  tremor  of  the 
air  or  recoil  of  the  cannon  when  discharged 
is  an  essential  part  of  the  process  which 
hurls  the  projectile. 

These  surface  observations  of  sound  in- 
vestigators are  unfortunately  the  very  foun- 
dation on  which  the  entire  wave-theory  of 
sound  rests.    Thefe  is  not  a  physicist  who 
notices  the  jarring  of  a  membrane  at  a  dis- 
tance from  a  sounding  body  but  will  in- 
stantly jump  at  the  conclusion  that  the 
entire  body  of  air  between  the  membrane 
and  the  source  of  the  sound  must  neces- 
sarily take  on  the  same  vibratory  motion ! 
It  seems  impossible  for  them  to  grasp  the 
simple  thought  that  the  substantial  uniso- 
nant  sound-pulse  itself  possesses  an  actual 
sympathy  for  the  membrane  tensioned  to 
the  same  vibrational  number  of  the  sono* 
rific  instrument.     They  can  not  see  how 
it  is  possible  for  such  substantial  sonorouj 
corpuscles  to  dart  off  from  the  sounding 
body  to  the  membrane  with  such  perio- 
dicity as  to  act  sympathetically  on  its  unis- 
onant   quality  and   set   it   to  oscillating, 
unless  the  entire  mass  of  intervening  air 
takes  on  a  similar  oscillatory  motion. 

It  is  this  very  superficial  error,  so  thor-  ' 
oughly  ventilated  in  the  preceding  chapter, 
on  which  the  whole  wave-theory  rests.  Yet 
these  very  physicists  can  look  on  a  magnet 
and  see  it  moving  a  magnetic  needle  at  a 
distance  and  causing  it  to  oscillate  and 
quiver  through  plates  of  solid  glass,  with- 
out the  remotest  idea  that  such  effect  is 
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produced  by  any  disturbance  communi- 
cated to  the  intervening  air!  They  even 
do  not  hesitate  to  concede  that  substantial 
but  intangible  corpuscles  of  some  kind 
may  radiate  from  the  magnet  to  the  needle, 
passing  unimpeded  through  the  glass,  and 
thus  mechanically  move  the  needle.  Yet 
they  can  not  conceive  o'f  sonorous  corpus- 
cles radiating  in  synchronous  pulses  and 
in  a  somewhat  analogous  manner,  acting 
in  periodicity  to  a  unison  membrane,  thus 
causing  it  to  vibrate, without  a  correspond- 
ing motion  of  the  intervening  air. 

One  would  really  think  that  a  physicist 
who  had  ever  seen  a  steel  magnet,  and 
noted  its  action  on  a  compass-needle 
through  plates  of  impervious  glass,  would 
have  found  sufficient  cause  for  at  least 
suspecting  the  wave-theory  of  sound,  if  not 
for  repudiating  utterly  the  unspeakable 
impossibility  of  an  insect  shaking  four 
square  mtles  of  atmosphere,  and  of  exert- 
ing, by  the  simple  movement  of  its  feet, 
millions  of  ions  of  mechanical  force ^  as  de- 
monstrably shown  in  the  preceding  chap- 
ter.    (See  pp.  133,  134,  &c.) 

We  shall  try  to  show  the  reader  in  this 
chapter,  if  it  has  not  already  been  suffi- 
ciently done,  the  scientific  distinction 
which  must  be  borne  in  mind  between 
sound  :xs  the  primary  result  of  instrumental 
vibration  and  those  incidental  effects  of 
tremor  produced  upon  the  conducting 
medium  near  the  instrument  by  the  same 
motion  which  generates  the  tone. 

Another  preliminary  proof  that  sound 
can  not  and  does  not  pass  through  a  mass 
of  solid  rock  or  iron  by  means  of  wave- 
motion  is  deduced  from  the  essential  defi- 
nition of  a  sound-wave  as  given  by  physi- 
cists. Water-waves,  which  are  referred  to 
by  all  writers  on  sound  as  illustrative  of 
air-waves,  have  room  to  rise  and  project 
the  water  above  its  surface-level  in  the 
^   of  ridges  which  necessarily  leave 


corresponding  depressions  in  its  surface 
in  the  form  of  sinuses  or  troughs.  But  in 
the  midst  of  the  atrial  ocean  there  is  no 
atmospheric  surface  above  which  an  air- 
wave can  project  itself  in  the  form  of  a 
crest;  hence  the  wave-theory  teaches,  as 
the  only  alternative,  that  the  air  must  be 
condensed  or  packed  into  more  closely  com- 
pressed ridges  to  represent  the  crests  of  a 
system  of  water-waves,  and  be  rarefied  ox 
expanded  to  represent  the  furrows,  thus 
amounting  to  exactly  the  same  thing. 
Professors  Tyndall,  Mayer,  and  Helmhohi, 
as  fully  quoted  in  the  preceding  chapter, 
have  repeatedly  told  us  that  the  only  kind 
of  a  wave  which  sound  can  produce  in  the 
air  is  **a  condeasaiiom  and  its  associated 
rarefaction"  representing  the  crest  and 
furrow  of  a  water-wave.  **A  condensation' 
and  a  rarefaction^  then,"  says  Professor,- 
Tyndall,  ^^are  tlie  two  constituents  of  a  wave 
of  sotmd.*'     (See  pages  125,  126.) 

Now,  as  "a  sonorous  wave"  in  a  mass 
of  air,  as  Professor  Mayer  expresses  it, 
"is  always  formed  of  two  parts,  one  half  of 
air  in  a  state  of  condensation^  the  other  half 
of  rarefied  air^*  then  it  follows,  and  Pro- 
fessor Mayer  can  not  and  will  not  deny  it, 
that  a  sound-wave  passing  through  a  mass 
of  iron  must  also  be  formed  of  ^^twofarts^ 
one  Jialf  of  iron  in*  a  state  of  condensation^ 
aftd  the  other  half  of  rarefied  iron**;  that 
is,  according  to  this  highly  "scientific" 
theory,  the  molecules  of  iron  or  rock 
throughout  the  entire  mass  permeated  by 
the  sound  must  be  alternately  compressed 
or  squeezed  more  closely  together^  and  then 
expanded  more  widely  apart  several  hun- 
dred or  perhaps  several  thousand  tiroes  " 
a  second,  according  to  the  pitch  of  the 
tone. 

Is  the  reader  prepared  to  accept  this 
essential  and  indisputable  feature  of  the 
wave-theory  of  sound,  namely,  that  the 
stridulation  of  a  locust,  for  example,  sitting 
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on  a  rock,  actually  throws  the  molecules 
of  the  entire  mass  of  granite  first  into  con* 
densations  and  then  into  rarefactions^ — first 
squeezes  the  particles  of  stone  more  closely 
.together,  and  then  rarefies  or  expands 
them  more  widely  apart?  If  he  does  not 
aad  can  not  believe  this,  then  he  does  not 
and  can  not  believe  that  sound  passes 
through  rock  or  iron  by  wave-motion  at 
all,  and  hence  that  wave-motion  is  also 
out  of  the  question  in  air^  as  this  is  the 
only  possible  form  of  a  wave  which  can 
occur  in  the  interior  of  a  mass  of  any  kind 
of  substanbe  such  as  air^  water ^  wood^  or 
irony  as  distinctly  taught  by  Professor 
Helmholtz  and  all  writers  on  sound. 

As  such  a  preposterous  result  as  the 
compression  of  the  particles  of  a  granite 
rock  by  the  physical  strength  of  an  insect 
is  revolting  to  every  idea  of  inechanics, 
and  overthrows  all  known  relations  exist- 
ing between  cause  and  effect,  it  follows 
that  the  idea  of  sound  traveling  through 
rock  or  iron  by  wave-motion  must  be  a 
manifest  scientific  fallacy,  and  hence  that 
wave-motion  in  air  equally  falls  to  the 
ground,  since  in  the  very  nature  of  things, 
as  before  shown,  there  can  be  no  two 
modes  of  sound-propagation  through  dif- 
ferent substances. 

It  need  not  be  said  here  that  the  sound 
of  an  insect  would  not  permeate  a  rock. 
Why,  the  pulverizing  of  a  granite  rock  a 
hundred  feet  square  to  powder  would  be 
almost  as  nothing  to  the  task  absolutely 
performed  by  a  locust,  according  to  the 
wave-theory,  in  converting  four  cubic  miles 
of  atmosphere  into  ''condensations  and 
rarefactions,"  exerting  sufficient  pressure 
and  thus  generating  sufficient  heat  to  add 
one  sixth  to  the  velocity  of  sound  through- 
out this  entire  mass  of  air!  (See  pp.  145, 
146.)  The  most  trifling  sound  produced 
against  a  mass  of  rock  ten  feet  thick,  even 
the  movemcAt  of  an  insect's  feet,  can  be 


heard  through  it,  as  just  remarked,  by  the 
aid  of  a  stethoscope.  According  to  the 
wave-theory  this  is  only  effected  by  the 
particles  of  stone  being  thrown  into  undu- 
lations, consisting  of  absolute  "condensa- 
tions and  rarefactions." 

But  further,  in  the  preparatory  discus- 
sion of  this  argument,  we  are  taught  by 
Professor  Tyndall  and  Laplace,  as  just 
intimated,  that  the  squeezing  of  the  air- 
particles  together  generates  heat  (as  it 
necessarily  must  do),  which  adds  one  sixth 
to  the  velocity  of  sound  in  air;  and  hence 
it  follows,  as  the  same  "condensations  and 
rarefactions"  must  take  place  in  a  mass  of 
iron,  since  there  must  be  the  same  wave- 
motion  and  almost  infinitely  greater  com- 
pression exerted,  that  they  also  must  gen- 
erate heat  at  each  compression  or  con- 
densation of  the  iron-particles,  which 
should  also  augment  the  velocity  of  sound 
through  all  such  solid  substances  in  like 
proportion.  But  as  iron  once  heated  to 
any  degree  whatever  can  not  instantly  bC'* 
come  cool,  even  if  dipped  into  cold  water, 
it  would  therefore  be  impossible  for  any 
one  of  the  440  condensations  a  second, 
produced  by  the  stridulation  of  the  locust, 
to  cool  off  by  its  associated  rarefaction 
before  another  condensation  with  the  same 
heat  would  re-enforce  it.  Thus,  the  heat 
generated  by  one  condensation  of  the  iron 
could  not  have  time  to  subside  in  any  cal- 
culable degree  before  its  re-enforcement 
by  another,  that  by  another,  and  so  on,  ^t 
the  rate  of  440  a  second,  if  the  pitch  of 
the  stridulation  should  be  that  of  A,  or 
the  •  same  as  that  of  the  second  string  of 
the  violin.  It  is  thus  perfectly  manifest, 
according  to  the  wave-theory,  that  a  locust 
by  singing  for  one  minute,  sitting  on  a  mass 
of  iron,  ought  to  raise  its  temperature  to 
incandescence;  for  however  little  heat  a 
single  "condensation"  would  produce,  thb 
rapid  accumulation,  without  time  for  sub« 
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sidence^  would  necessarily  accomplish  this 
miraculous  result.  But  as  not  the  slightest 
heat  is  generated  by  the  passage  of  sound 
through  iron  or  any  other  solid  body,  I  care 
not  how  intense  or  how  long  continued 
such  sound  may  be,  it  follows  that  no  ** con- 
densation** and  hence  no  wave-motion  can 
take  place  in  the  passage  of  sound  through 
any  substance  whatever! 

All  writers  on  sound  tell  us  that  the 
material  particles  of  any  body  constituting 
the  sonorous  wave,  though  they  do  not 
travel  forward  with  the  undulation  or 
swell,  yet  have  a  "to  and  fro**  movement, 
once  up  and  once  down  as  each  wave 
passes,  as  observed  in  the  up  and  down 
movement  of  a  chip  floating  on  the  surface 
of  water  disturbed  by  waves.  Any  one 
knows  that  without  this  there  can  be  no 
such  thing  as  wave-motion.  This  same 
"to  and  fro" movement  of  the  air-particles 
is  claimed  to  take  place  in  the  passage  of 
a  sound-wave  by  both  Professors  Helm- 
holtz  and  Tyndall,  and  in  fact  by  every 
authority  on  sound..  I  will  quote  a  few 
sentences  from  these  writers  to  make  clear 
this  principle,  so  the  reader  will  not  have 
to  take  my  bare  word  for  anything.  Pro- 
fessor Helmholtz,'  in  speaking  of  waves 
caused  by  throwing  a  stone  into  water, 

remarks : — 

•*The  waves  of  wiater,  therefore,  continually  ad- 
vance without  returning.  But  we  must  not  suppose 
that  the  particles  of  water  of  which  the  waves  are 
composed  advance  in  a  similar  manner  to  the  waves 
themselves.  The  motion  of  the  particles  of  water 
on  the  surface  can  easily  be  rendered  visible  by 
floating  a  chip  of  wood  upon  it.  This  will  perfectly 
share  the  motion  of  the  adjacent  particles.  ...  By 
these  examples  the  reader  will  be  able  to  form  a 
mental  image  of  the  kind  cf  motion  to  which  sound 
belongs,  where  the  material  particUs  of  the  body 
merely  make  periodical  oscillationSfWhWt  the  tremor 
itself  is  constantly  propagated  forwards.  .  .  .  The 
process  which  goes  on  in  the  atmospheric  ocean 
about  us,  is  of  a  precisely  similar  nature.  For  the 
stone  substitute  a  sounding  body  which  skakes  tke 
mirj  for  the  chip  of  wood  substitute  the  human  ear^ 


on  which  impinge  the  waves  of  air  excited  bjr  tbc 
shock,  setting  its  movable  parts  into  vibration.  The 
waves  a/airprocteding  from  a  sounding  body  trans. 
port  the  tremor  to  the  human  ear  exactly  in  the 
same  way  as  the  water  transports  the  tremor  pro- 
duced by  the  stone  to  the  floating  chip."— &iiM. 
tions  of  Totu,  pp.  14,  15. 

Professor  Tyndall  says: — 

'*The  motion  of  the  sonorous  wave  must  not  be 
confounded  with  the  motion  of  the  particles  yi\i^ 
at  any  moment  form  the  wave.  During  the  passage 
of  the  wave  every  particle  concerned  in  its  transmth^ 
Hon  makes  only  a  small  excursion  to  and  fro.  The 
length  of  this  excursion  is  called  the  amplitude  of 
4he  vibration." — Lectures  on  Sounds  p.  44. 

This  is  the  universal  teaching  of  the 
wave-theory  of  sound,  namely,  that  the 
particles  of  the  medium  which  conducts 
the  sound  make  an  "excursion  to  and  fro** 
every  time  a  sonorous  wave  passes,  and 
that  the  length  of  the  "excursion** of  these 
physical  particles  constitutes  the  "ampli- 
tude of  the  vibration,"  which  is  the  same 
as  the  distance  in  a  water-wave  from  the 
top  of  the  crest  to  the  bottom  of  the  sinus 
or  trough. 

Thus  the  materials  accumulate  in  our 
hands  by  which  to  annihilate  the  wave- 
theory,  if  we  only  apply  them  properly  to 
the  question  under  discussion.  Here  we 
have  it,  in  plain  words,  that  a  sound  pass- 
ing through  iron  or  any  other  substance 
whatever,  or,  to  use  the  exact  words, 
"during  the  passage  of  a  wave  ^^^ every 
particle  concerned  in  its  transmission  makes 
only  a  small  excursion  to  and  fro*^  2Xi^  that 
"the  length  of  this  excursion  is  called  the 
amplitude  of  the  vibration**  This  eminent 
writer  will  not  pretend  to  say  that  this 
does  not  apply  to  iron  as  well  as  to  air. 
He  would  not  so  stultify  logic  or  insult 
reason.  To  attempt  such  a  specious  and 
wretched  quibble  to  escap>e  the  conse- 
quences of  wave-motion  would  be  to  make 
the  advocate  as  ridiculous  as  the  theory 
will  soon  be  shown  to  be. 

Now,  are  we  able  to  arrive  at  a  correct 
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and  scientific  idea  as  to  this  question  of 
'^amplitude/'  or  to  detennine  definitely 
the  *^ length  of  this  €xcursion'\yi\ivAi  the 
separate  ** particles"  of  iron  must  make 
''to  and  fro"  in  order  to  constitute  a  wave 
proper  while  a  sound  is  passing  through 
its  mass?  I  assert  that  we  have  a  definite 
and  positive  /ar/^laid  down  by  these  writers 
themselves,  which  is  as  simple  and  as  im- 
possible to  be  misunderstood  as  any  ques- 
tion in  common  arithmetic,  telling  us  just 
bow  far  these  particles  of  iron  or  air  must 
oscillate  ''to  and  fro"  to  constitute  this 
"amplitude,"  which  the  reader  can  not 
fail  to  see  and  also  to  be  astonished  at  in 
a  moment. 

We  now  come  directly  to  a  class  of  facts 
which  no  physicist  will  pretend  to  dispute. 
The  only  visible  wave-motion  of  which  we 
have  any  definite  knowledge  is  that  which 
takes  place  upon  the  surface  of  water  or 
other  liquid.  Air- waves  are  invisible;  and 
therefore,  if  they  occur  at  all,  as  assumed 
by  the  wave-theory  of  sound,  we  can  only 
understand  their  form,  motion,  velocity, 
&c.,  and  their  relation  of  amplitude  to 
wave-length  by  reference  to  the  form  and 
motion  of  water-waves.  Hence  it  is  that 
physicists  (without  realizing  the  ruinous 
result  to  their  theory)  constantly  refer  us 
to  the  undulations  produced  on  the  surface 
of  water  as  exactly  similar  to  sound-waves 
produced  in  the  air,  and  hence  also  in  any 
other  substance. 

I  do  not  exaggerate  by  saying  exactly 
similar^  but  mean  what  the  words  literally 
imply.  As  this  is  essential  to  my  argu- 
ment, which  I  mean  shall  be  so  fortified 
at  this  particular  point  as  to  admit  of  no 
answer,  I  will  now  prove  by  Professor 
Hdmholtz — the  highest  living  authority 
on  physical  science — that  sound-waves  in 
air  and  water-waves  are  ^^essentially  iden- 
^cal"  of  a  ^^precisely  similar  nature^*  and 
travel  ''^exactly  in  the  same  way** I    Here  is 


the  evidence,  a  part  of  which  has  just 
been  quoted: — 

"Suppose  a  stone  to  be  thrown  into  a  piece  0^ 
calm  water.  Round  the  spot  struck  there  forms  a 
little  ring  of  wave,  which,  advancing  equally  in  all 
directions,  expands  to  a  constantly  increasing  circle. 
Corresponding  to  this  ring  of  wave  sound  also  pro* 
ceeds  in  tht  airixom.  the  excited  point,  and  advances 
in  all  directions  as  far  as  the  limits  of  the  mass  of 
air  extend.  The  process  in  the  air  is  essentially 
identical  yMi  that  on  the  surface  of  water, . . .  The 
process  which  goes  on  in  the  atmospheric  ocean 
about  us  is  of  a  precisely  similar  nature,  .  .  .  The 
waves  of  air , . .  transport  the  tremor  to  the  human 
ezx  exactly  in  the  same  way** — Sensations  of  Tone, 
pp.  14, 15. 

Many  passages  from  Professor  Tyndall's 
works  could  be  quoted  "essentially  iden- 
tical" if  not  "precisely  similar,"  all  bearing 
on  the  subject  "exactly  in  the  same  way"! 
But  these  are  sufficient,  and  as  explicit  as 
could  be  desired. 

Then  what  is  the  law  revealed  by  water- 
waves,  according  to  this  emphatic  lan- 
guage, as  to  the  question  of  "amplitude** 
or  "this  length  of  excursion  to  and  fro"  of 
the  particles  of  water  constituting  the  un- 
dulation? It  is  this,  and  these  learned 
authorities  are  particularly  and  earnestly 
invited  to  note  the  crushing  fact,  that  in 
water-waves,  whether  large  or  small,  the 
proportionate  relation  oi amplitude  to  wat^' 
length  in  feet,  inches,  or  fractions  thereof, 
is  always  about  as  i  to  10  or  12,  reducing 
this  proportion  slightly  as  the  waves  in- 
crease in  size!  That  is  to  say, the  smallest 
measurable  system  of  waves,  caused  by 
drops  falling  on  the  surface  of  water,  has 
a  wave-length  or  distance  from  crest  to 
crest  of  about  one  inch,  with  an  amplitude 
or  depth  from  crest  to  sinus  of  about  a 
twelfth  of  an  inch.  Waves  caused  by 
throwing  stones  of  about  a  pound  weight 
into  water  have  an  amplitude  of  about  two 
inches,  and  hence  travel  about  twenty 
inches  to  two  feet  apart,  as  measured  from 
wave  to  wave. 
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I  have  spent  much  time  in  observing 
and  measuring  waves  of  different  sizes 
and  generated  in  various  ways,  and  find 
this  law  to  be  very  nearly  unifoim  in  its 
Implication.  Waves  when  running  freely 
a  foot  high,  after  being  produced  by  a 
passing  steamboat,  are  invariably  about 
ten  feet  from  crest  to  crest, — while  ocean 
billows,  produced  by  a  steady  current  of 
wind,  if  of  an  average  amplitude  of  about 
five  feet,  may  fall  somewhat  short  of  this 
average  wave-length,  being  from  forty  to 
forty-five  feet  from  crest  to  crest.  Larger 
billows  experience  about  a  proportionate 
decrease  in  wave-length  in  relation  to  am- 
plitude. Yet  the  law  holds  inviolate  that 
the  longer  the  waves  from  crest  to  crest 
the  greater  must  be  the  amplitude  from 
crest  to  sinus.  There  can,  in  the  nature 
of  things,  be  no  exception  to  this  rule. 

The  very  nature  of  wave-motion  pre- 
cludes the  possibility  of  this  law  being 
otherwise,  since  manifestly  a  system  of 
ocean  billows  five  feet  high  could  not  by 
any  possibility  run  within  a  foot  of  each 
other,  or  with  only  a  foot  from  crest  to 
crest,  as  it  would  make  their  walls  so 
nearly  perpendicular  that  they  would 
break  over  and  blend  into  each  other, 
thus  reducing  their  amplitude  to  conform- 
ity with  the  law  I  have  been  illustrating. 
To  prevent  this  breaking  over  of  the  wave- 
crests  upon  each  other  it  is  absolutely  es- 
sential, as  any  one  can  see,  that  their  dis- 
tance apart  must  sustain  such  a  propor- 
tionate relation  to  their  amplitude  or  height 
as  will  give  the  sides  of  their  walls  the 
proper  inclination  or  slant  to  prevent  tum- 
bling! Nothing  can  be  plainer  to  a  me- 
chanical mind.  Hence,  this  law  of  which 
I  have  spoken  exists  in  the  nature  and 
necessity  of  wave-motion,  and  must  hold 
good  in  waves  of  air  or  iron  produced  by 
sound,  if  they  occur  at  all,  as  well  as  of 
water,  since  they  are,  as  our  great  German 


authority  teaches,  "precisely  similar"  and 
•'essentially  identical" 

It  is  partly  this  fact  which  causes  the 
constant  display  of  breakers  on  a  beach. 
The  front  waves  are  retarded  by  the  sancf 
as  soon  as  the  water  begins  to  get  shallow, 
thus  allowing  those  behind  to  approach 
so  near  as  to  vitiate  this  proportionate 
relation  between  wave-length  and  ampli- 
tude, making  the  walls  too  steep  to  support 
the  crests  in  their  symmetrical  form,  and 
the  result  is  we  see  biljows  continually 
breaking  over  into  foam  on  reaching  shal- 
low water.  This  result  is  also  partly  due, 
no  doubt, to  the  fact  that  the  lower  portion 
of  the  wave  being  retarded  by  the  sand 
allows  the  crest  to  outstrip  the  base,  which 
adds  to  its  perpendicularity  and  augments 
the  tendency  to  break. 

In  like  manner  it  would  be  equally  im- 
possible for  a  system  of  water-waves,  pro- 
duced by  a  single  exciting  cause,  to  run 
fifty  feet  from  crest  to  crest  while  but  an 
inch  in  amplitude!  Such  a  system  of  waves 
was  never  seen  except  in  the  visions  of 
physicists  while  dreaming  possibly  about 
the  practical  anomalies  of  the  wave-theory 
of  sound. 

I  have  thus  reached  the  culmination  of 
this  argument.  If  sound-waves  and  water- 
waves,  as  we  are  authoritatively  assured, 
are  ^^essentially  identical,**  of  a  ^^ precisely 
similar  nature,*  and  travel  ^^  exactly  in  the 
same  way**  then  this  law  of  proportion  in 
feet  and  inches  between  amplitude  and 
wavelength  must  hold  inviolate  in  sound- 
waves  as  well  as  in  water-waves,  or  other- 
wise they  are  "essentially"  opposite,  "pre- 
cisely" dissimilar,  and  travel  "exactly"  in 
a  different  way! 

It  now  only  remains,  in  order  to  com- 
plete this  annihilating  argument,  to  find 
out  if  there  is  such  a  thing  as  a  definite^ 
measurable  «'tfz/^-/r«^M,  in  feet  and  inches, 
taught  by  the  current  theory  of  sound,  iot 
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each  determinate  pitch  of  tone.  If  such 
be  the  fact,  and  each  determinate  pitch  of 
tone  has  a  definite,  measurable  wave-length, 
in  feet  and  inches,  then  we  know,  as  a 
matter  of  course,  what  must  be  the  ampli- 
tude of  such  a  system  of  waves,  or  the  dis- 
tance the  wave-particles  have  to  oscillate 
**to  and  fro."  There  is  no  possible  escape 
for  physicists  from  this  ratio,  if  sound 
travels  by  waves  at  all.  If,  for  example, 
the  wave-length  of  a  certain  tone  should 
be  ascertained  to  be  ten  feet,  we  know  its 
amplitude  must  be  about  onefoot^  or  about 
one  tenth  its  length,  for  such  we  have 
found  to  be  the  infallible  law  governing 
water-waves,  which  are  "essentially  iden- 
tical" and  "precisely  similar,"  and  the 
only  visible  criterion  we  have  for  deter- 
mining the  mechanical  nature  of  wave- 
motion !  The  catastrophe  of  the  wave- 
theory  thus  gradually  approaches. 

I  now  state, what  is  well  known  to  every 
tyro  in  science,  that  the  wave-theory  of 
sound  necessarily  teaches  that  every  pitch 
of  tone,  throughout  the  entire  range  of 
the  musical  scale,  has  a  different  and  de- 
terminate wave-length  in  feet  and  inches, 
which  is  distinctly  inculcated  by  all  writers 
on  sound.  I  do  not  ask  the  reader  to  take 
my  word  for  this  important  and  pivotal 
fact  in  this  argument.  Here  is  the  explicit 
evidence  from  Professor  Tyndall: — 

*' Having  detennined  the  rapidity  of  vibration, 
the  length  of  the  corresponding  sonorous  wave  is 
found  with  the  ntmost  facility.  Imagine  this  tuning- 
fork  vibrating  in  free  air.  [The  fork  he  refers  to 
h»s  384  vibrations  to  the  second.]  At  the  end  of  a 
second  from  the  time  it  commenced  its  vibrations, 
the  foremost  wave  would  have  reached  a  distance 
oC  1090  feet  in  air  of  the  freezing  temperature.  In 
the  air  of  this  room,  which  has  a  temperature  of 
«bout  15  degrees  centigrade,  it  would  reach  a  dis- 
tance  of  about  11 20  feet  in  a  second.  In  this  dis- 
tance, therefore,  are  embraced  384  sonorous  waves. 
I>iv!ding,  therefore,  1120  feet  by  384  we  find  the 
^gth  of  eaeh  wave  to  be  neatly  three  feet,**  [Ex- 
actly a  feet  and  1 1  inches.] 


**A  series  of  tuning-forks  stands  before  you« 
whose  rates  of  vibration  have  already  been  deter- 
mined by  the  siren.  This  one,  you  will  remember, 
vibrates  256  times  in  a  second,  the  length  of  the 
sonorous  wave  which  it  produces  beings  tlurefore^ 
^feet  4  inches" — Lectures  on  Sounds  pp.  69, 173. 

Thus  we  have  the  definite  proof  that  a 
tone  having  384  vibrations,  or  propagating 
that  many  waves  in  a  second,  has  an  actual 
wave-length  of  2  feet  and  1 1  inches ;  and 
if  another  pitch  of  tone  happens  to  be  com- 
posed of  256  waves  in  a  second,  its  wave- 
length is  literally  "4  feet  4  inches"  "from 
condensation  to  condensation,"  or  from 
crest  to  crest. 

Now,  suppose  I  should  ask  Professor 
Tyndall  to  tell  me  the'  exact  or  even  ap- 
proximate  amplitude  of  the  vibrating  air- 
particles  in  ffeet  or  inches"  fbr  this  system 
of  waves  which  he  has  here  shown  to  have 
a  determinate  wave-length  of  **'4  feet  4 
inches," — could  he  do  it?    I  answer^  em- 
phatically, he  could  not,  and,  if  he  could, 
he  would  not  dare  to ;  for  it  is  a  notorious 
fiict  that  though  these  writers  on  sound 
are  constantly  calculating  and  recording 
the  "wave-length,"  in  literal  *^feei**  and" 
^Unches^*  of  tones  of  various  degrees  of 
pitch,  they  have  never  once^  in  all  their  writ- 
ings^ so  much  as  intimated  even  the  approx* 
imate  amplitude  or  width  of  swing  of  the 
air-particles  in  any  single  system  of  sound- 
waves I  The  reason  for  this  strange  neglect 
is  plain  on  its  very  face,  of  which   the 
reader  will  soon  be  entirely  satisfied.     To 
name  any  definite  amplitude,  or  to  fix  upon 
any  determinate  distance  which  the  par- 
ticles constituting  a  sound-wave  must  os- 
cillate "to  and  fro"  would  be  to  at  once 
annihilate  the  wave-theory   if   the  same 
amplitude  should  be  applied  to  a  wave 
passing  through  a  mass  of  rock  or  iron,  or 
any  other  substance  whose  motion,  if  it 
has  any,  can  be  seen !     Hence,  writers  on 
sound  invariably  speak  of  this  "amplitude** 
or  "excursion  to  and  fro"  in  a  vague  and 
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indefinite  way,,  sometimes  intimating  that 
if  one  sound  is  twice  as  loud  as  another  it 
is  because  t^e  air-particles  constituting  the 
wave  have  twice  the  "width  of  swing"  in 
the  one  case  as  in  the  other;  then  again, 
when  vexed  with  the  problem  of  "super- 
position," this  "excursion  to  and  fro"  be- 
comes "infinitesimal"!  I  have  searched 
in  vain  through  every  work  on  sound 
within  my  reach,  to  find  one  single  instance 
where  physicists  dare  come  out  and  say, 
as  any  scientific  investigator  ought  to  say 
if  he  has  a  consistent  theory  to  defend, 
how  many  inches  or  what  fraction  of  an 
inch  the  air-particles  travel  "to  and  fro" 
for  any  given  pitch  or  any  degree  of  in- 
tensity. Should  they  venture  to  commit 
themselves  on  this  subject,  the  reader 
must  see  that  such  a  statement,  but  once 
recorded,  would  write  the  obituary  of  the 
wave-hypothesis. 

The  nearest  to  it  I  have  been  able  to 
find  is  the  language  of  Professor  Helm- 
holtz  in  speaking  of  tympanic  vibration, 
as  follows: — 

"In  this  transftrence  of  the  vibrations  of  the  air 
into  the  labyrinth,  it  is  to  be  observed  that  though 
^^  particles  of  the  air  themselves  have  comparatively 
a  large  amplitude  of  vibration y  yet  their  density  is 
so  small  that  they  have  no  very  great  moment  of 
xYi'titAaJ^^Seiuations  of  Tone,  p.  199. 

But  suppose  I  should  ask  Professor 
Helmholtz  what  he  means,  in  inches  or  the 
fraction  thereof,  by  ^^comparatively  a  large 
amplitude  of  vibration**  he  would  be  as 
dumb  as  death!  Though  he  had  explicitly 
and  repeatedly  recorded  what  a  "wave- 
length" is  in  feet  and  inches  for  every 
pitch  of  tone,  and  though  he  had  taught 
that  air- waves  and  water-waves  are  "essen- 
tially identical,"  "precisely  similar,"  and 
travel  "exactly  in  the  same  way," — and 
though  an  investigator  with  a  thousandth 
part  of  his  intelligence  could  not  help 
knowing  that  a  system  of  water-waves  with  I 


an  ascertained  wave-length  of  "4  feet  4 
inches"  must  have  an  amplitude  of  at 
least  5 .  inches,  in  the  very  necessities  of 
wave-motion,  with  every  particle  consti- 
tuting the  waves  oscillating  to  and  fro 
that  distance, — yet  neither  he  nor  Professor 
Tyndall  ventures  an  application  of  this 
consistent  and  universal  law  to  these  hy- 
pothetic sound-waves  in  air,  because,  as 
before  intimated  (whether  they  thought  of 
it  or  not),  it  would  instantly  overthrow  the 
wave-theory  of  sound  if  the  same  ruk 
should  be  applied  to  iron,  wood,  water,  or 
any  other  substance  whose  particles  could 
be  seen,  and  thus  ocularly  be  demonstrated 
not  to  move  at  all ! 

In  order  to  utterly  expose  the  absurdity 
of  the  theory  of  sound-waves  in  ircn^  and 
hence  in  any  other  substance,  including 
air^  we  have  only  to  suppose  that  the  par- 
ticles of  iron  constituting  a  wav6  move 
only  the  hundredth  part  of  an  inch  "to  and 
fro  with  the  motions  of  pendulums,"  and 
it  is  easy  to  see  that  a  mass  of  the  hardest 
steel,  permeated  by  a  sound  constituted  of 
several  hundred  waves  in  a  second,  would 
be  pulverized  to  impalpable  dust  in  less 
than  a  minute  under  such  a  grinding  pro- 
cess. This  is  the  reason,  in  a  nutshell, 
why  it  would  not  do  for  "science"  to 
specify  any  definite  amplitude  for  the  air- 
particles  to  oscillate  to  and  fro,  or  even 
to  utter  one  syllable  on  this  subject  of  the 
proportionate  relation  of  amplitude  to 
wave-length,  which  so  unavoidably  pre- 
vails in  water-waves,  and  without  which 
they  have  no  existence! 

These  profound  scientific  investigators 
know  very  well  that  the  only  actual  wave- 
motion  which  can  be  seen  and  measured, 
and  which  they  declare  to  be  "precisely 
similar"  to  sound-waves,  is  governed  by 
an  unvarying  law  of  proportion,  just  as  I 
have  stated  it  to  be,  and  that  waves  of 
water  could  not  exist  at  all  unless  this 
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ratio  of  about  i  to  10  were  maintained 
between  the  amplitude  or  width  of  swing 
of  the  wave-particles  and  the  measurable 
wave-length  from  crest  to  crest.  Yet  know- 
ing all  this,  as  they  must,  if  they  possess 
intelligence  qualifying  them  to  write  on 
any  scientific  subject,  and  telling  their 
readers  at  the  same  time,  as  they  do,  that 
such  water-waves  are  "essentially  iden- 
tical" with  sound-waves,  they  appear  to 
have  studiously  avoided,  in  all  their  writ- 
ings on  the  subject,  ever  giving  even  a 
hint  as  to  the  probable  distance  traveled 
to  ai>d  fro  by  the  particles  constituting  a 
sound-wave,  though  scores  of  times  re- 
cording the  actual  wave-length  in  feet  and 
inches !  I  leave  the  reader  to  characterize 
this  kind  of  "science"  as  it  deserves. 

The  fact  is,  physicists  have  supposed 
this  hypothesis  of  "wave-length" — so  easily 
deduced  from  the  number  of  vibrations  of 
a  sounding  body  in  a  second,  by  dividing 
it  into  the  observed  velocity  of  sound — to 
be  a  harmless  piece  of  mechanical  calcu- 
lation, which  would  assist  in  giving  form 
and  definiteness  to  the  wave-theory  with- 
out endangering  its  existence  or  being 
liable  to  be  turned  against  it ;  though  even 
this  will  fioon  be  seen  to  be  a  fatal  mistake. 
So  long  as  "wave-length"  alone  was  in- 
volved, the  problem  seemed  amiable  and 
safe.  A  definite  and  measurable  amplitude^ 
however,  or  even  an  approximate  length 
of  "excursion  to  and  fro"  of  the  wave- 
particles,  in  literal /if^/  and  inchesy  had  no 
such  an  inoflFensive  look  to  these  sage  in- 
vestigators !  They  evidently  saw  the  faint 
outlines  of  a  cat  of  considerable  propor- 
tions concealed  within  this  scientific  meal- 
tub  of  wave- amplitude;  and,  like  the  in- 
telligent old  rat  in  the  fable,  intuitively 
concluded  to  keep  at  a  respectful  distance, 
acquiescing  in  his  general  opinion  that 
''cation  is  the  parent  of  safety."  They 
utw,  in  plain  language,  if  they  should  allow 


their  "science"  to  extend  far  enough  to 
commit  the  vital  act,  and  thus  chain  them 
even  to  as  small  an  amplitude  as  the  huti" 
dndth  part  of  an  inch  for  the  "excursion 
to  and  fro"  of  the  air-particles  in  a  wave- 
length of  "4  feet  4  inches,"  that  it  would 
necessarily  and  at  once  involve  the  same 
length  of  "excursion  to  and  fro"  of  the 
i><?«-particles  in  the  passage  of  an  iron 
sound-wave  of  the  same  length,  which 
would  be  on  its  face  too  preposterous  a 
supposition  even  for  this  unspeakably  im- 
practicable theory.  Hence,  the  safest  way 
appeared  to  be  to  circle  all  around  the 
meal-tub,  but  never  to  directly  approach 
it, — to  talk  vaguely  all  around  this  ugly- 
looking  question  of  "amplitude"  and  this 
so-called  "excursion  to  and  fro,"  and  in  a 
non-committal  kind  of  way  speak  of  "wave- 
particles"  as  having  "comparatively  a  large 
amplitude  of  vibration"  and  of  their  swing- 
ing "to  and  fro  with  the  motions  of  pen- 
dulums," and  all  this;  but  not  to  perpe- 
trate the  fatal  deed  of  recording  the  exact 
or  even  approximate  distance  this  "excur- 
sion to  and  fro"  signifies  in  any  single  in- 
stance! This  was  a  wise  policy  in  physi- 
cists, if  even  a  cowardly  one;  but  not  wist 
enough^  as  the  sequel  will  soon  show. 

Why  have  not  physicists  come  out  frank- 
ly, as  candid  scientific  investigators,  and 
said  that  "since  the  only  wave-motion  we 
can  see  and  measure  has  an  unvarying 
proportion  of  amplitude  to  wave-length 
of  about  I  to  10,  it  would  seem  that  sound- 
waves, if  they  occur  at  all,  ought  to  have 
a  similar  proportion,  or  else  they  are  not 
waves  In  the  proper  sense,  since  they  should 
be  essentially  identical.  And  as  any  ap- 
preciable amplitude  in  iron  or  other  solid 
body  is  out  of  the  question,  even  to  the  ex- 
tent of  a  proportion  of  i  to  1,000,000,  not- 
withstanding sound  must  necessarily  travel 
through  it  on  the  same  principle  as  through 
air,  it  would  seem  unavoidable  that  some 
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other  law  than  wave-motion  must  be  re- 
sorted to  in  accounting  for  the  radiation, 
propagation,  and  conduction  of  sound." 

Such  a  fair  and  candid  statement  of  the 
case  as  this  on  the  part  of  Professors 
Helmholtz  and  Tyndall  would  have  been 
worthy  of  the  cause  of  scientific  research, 
and  would  at  once  have  commanded  the 
respect  of  the  world.  Instead  of  this, 
however,  knowing  as  they  must  know  that 
all  water-waves  necessarily  have  an  ampli- 
tude of  about  one  tenth  of  their  wave- 
length, and  knowing  at  the  same  time  that 
so-called  sound-waves  in  iron  or  any  other 
visible  substance  are  destitute  of  all  per- 
ceptible amplitude,  or  any  motion  what- 
ever to  and  fro  of  their  particles,  yet  they 
go  on  assuming  the  wave-theory  of  sound 
as  established,  while  flatly  telling  their 
readers  that  sound-waves  are  *  essentially 
identical"  with  and  'precisely  similar"  to 
imdulations  on  the  surface  of  a  body  of 
water!  Candor  compels  me  to  say  that 
this  is  a  fair  specimen  of  that  boasted 
"science"  which  is  to  revolutionize  the 
world  and  overthrow  religion! 

But  we  have  not  yet  reached  the  enor- 
mity of  this  "scientific"  idea  of  "wave- 
length" in  the  passage  of  sound  through 
different  substances.  The  more  startling 
feature  of  the  stupendous  fallacy  is  yet  to 
come. 

We  have  just  seen,  as  quoted  from  Pro- 
fessor Tyndall,  that  a  tone  with  256  vibra- 
tions to  the  second  has  a  wave-length  in 
air  of  "4  feet  4  inches."  But  what  would 
J  be  the  wave-length  of  this  same  pitch  of 
j  tone  passing  through  a  mass  of  iron?  Did 
physicists  ever  think  of  this?  If  they  did, 
they  must  have  done  so  with  their  mental 
eyes  shut,  and  their  reasoning  faculties 
half  stupefied,  or  they  would  have  at  once 
realized  its  ruinous  effects  upon  the  wave- 
theory.  Such  a  tone  passing  through  iron 
would  ibave^»wave-length  seventeen  times 


as  great  as  in  air,  or  just  seventy-three  feet 
eight  inches  from  crest  to  crest !  Are  such 
iron-waves  reasonable  or  possible? 

The  reason  for  this  increased  wave- 
length in  iron  is  plain.  Sound  passes 
through  iron  with  a  velocity  seventeen  tima 
greater  than  through  air;  and  hence  the 
first  sound-wave  leaving  an  instrument 
held  against  a  mass  of  iron  must  neces- 
sarily travel  seventeen  times  further  be- 
fore the  second  wave  starts  than  it  would 
have  done  in  air.  Hence,  sound-waves  in 
iron  are  necessarily  seventeen  times  as 
long  from  crest  to  crest, or, as  these  learned 
physicists  prefer  it,  "from  condensation  to 
condensation,  or  from  rarefaction  to  rare- 
faction." 

I  am  not  guessing  at  these  data  when  I 
say  that  sound  passes  through  iron  with 
seventeen  times  greater  velocity  than 
through  air.     Professor  Tyndall  says:— 

**The  velocity  of  sound  in  water  is  more  than 
four  times  its  velocity  in  air.  Th^  velocity  of  sound 
in  iron  is  seventeen  times  its  velocity  in  air.  The 
velocity  of  sound  along  the  fiber  of  pine  wood  is 
ten  times  its  velocity  in  air." — Lectures  en  Soimd^ 
p.  47. 

But  now  we  reach  the  culmination  of 
this  enormous  fallacy.  The  low  E  of  the 
double  bass  has  40  vibrations  to  the  second, 
which,  divided  into  11 20  feet,  the  velocit}- 
of  sound  in  air,  gives  its  atmospheric  wave- 
length as  28  feet  exactly.  By  holding  this 
instrument  against  a  mass  of  iron,  there- 
fore, and  allowing  its  sound-waves  to  pass 
through  it,  traveling  as  they  necessarily  do 
seventeen  times  faster  than  in  air,  these 
iron-waves  are  found  to  have  the  pro- 
digious length  oi  four  hundred  and  seDtnty- 
six  feet  from  crest  to  crest!  Does  any  man 
in  his  senses  believe  the  existence  of  such 
iron-UHives  possible,  I  care  not  how  small 
the  amplitude  or  so-called  "excursion  to 
and  fro"  of  these  iron -particles  may  be? 
If  he  does  not  believe  it,  then  he  does  not 
believe  in  the  wave-theory  of  sound  at  all; 


CjfAP.  VI. 


The  Nature  of  Sound. 


243 


for  this,  as  every  tyro  in  science  knows, 
is  just  as  true  as  any  other  part  of  the 
theory. 

Thus  ends  all  this  courageous  talk  of 
Professors  Tyndall  and  Helmholtz  about 
the  actual  ^* wav€-Ungth**  of  determinate 
sounds  in  feet  and  inches,  which  looked 
so  harmless  on  paper,  and  appeared  in  the 
distance  to  be  nothing  but  meal;  but  which 
has  turned  out  to  be  one  of  the  most  de- 
structive and  prodigious  cats  ever  seen  in 
science ! 

The  serious  part  of  the  trouble,  how- 
ever, for  the  wave-theory  is  still  in  abey- 
ance. Amplitude  will  not  down  at  the 
wish  or  bidding  of  any  physicist.  It  asserts 
its  claim  to  recognition  and  its  right  to 
oscillate  "to  and  fro"  in  every  wave,  of 
whatever  substance  constituted,  and  re- 
fuses to  be  lugged  clandestinely,  at  the 
behest  of  Professors  Tyndall,  Helmholtz, 
and  Mayer,  into  incompatible  relationship 
with  pretended  waves,  which  are  a  bald 
scientific  sham.  It  will  not  allow  its  iden- 
tity to  be  ignored  or  obscured.  These 
assumed  iron  sound-waves,  having  an  in- 
disputable wave-length,  according  to  the 
current  theory  of  sound,  oi  four  hundred 
and  seventy-six  feet^  as  ever)'  physicist  will 
at  once  admit,  which  are  "essentially  iden- 
tical" with  water-waves  and  .move  "ex- 
actly in  the  same  way,"  must  necessarily 
have  an  amplitude  of  corresponding  pro- 
portion to  wave-length,  the  same  as  in 
water,  if  they  exist  at  all ;  and  the  iron- 
particles  constituting  thesfe  enormous  bil- 
lows must  therefore  make  a  proportionate 
"excursion  to  and  fro"  as  in  the  case  of 
water-waves  of  similar  length,  or  they  are 
not  "essentially  identical'  with  them,  can 
not  be  "precisely  similar,"  and   do  not 

propagate  themselves  "exactly  in  the  same 
way"! 

To  admit  the  existence  of  such  iron 
wund-waves  476  feet  long  from  crest  to 


crest,  which  are  "essentially  identical" 
with  water-waves,  and  then  quietly  ignore 
or  explicitly  deny  all  practical  amplitude, 
when  it  is  well  known  that  no  water-wave 
can  exist  at  all  without  a  visible  and  meas- 
urable amplitude  proportioned  to  its  length 
as  about  i  to  10,  would  be  a  quibble  and 
trick  unworthy  of  science,  and  only  sup- 
posable  in  a  pettifogging  barrister  in  case 
of  some  desperate  extremity. 

Hence,  we  reach  the  logical  mechanical 
conclusion  that  sound-waves  from  the  low 
E  of  the  double  bass,  passing  through  a 
mass  of  iron  with  a  wave-lenglh  of  476 
feet,  must  of  necessity  have  an  amplitude, 
making  the  proportion  as  i  to  io,of  47  feet 
from  crest  to  sinus;  or, in  other  words, the 
particles  of  iron  constituting  the  entire 
mass  permeated  by  the  sound  must  keep 
up  an  "excursion  to  and  fro"  a  distance 
of  47  feet,  making  40  of  these  complete 
oscillations  every  second! 

If  there  was  anything  strained,  exagger- 
ated, or  unfair,  about  this  argument,  or  the 
slightest  misrepresentation  of  the  teaching 
of  physicists,  or  misstatement  as  to  the 
laws  and  principles  of  science  involved, 
it  would  certainly  be  a  great  relief  to  Pro- 
fessors Tyndall  and  Helmholtz  in  this 
terrible  ordeal  of  their  favorite  theory. 
But  even  this  poor  consolation  is  denied 
them.  They  are  compelled  to  stand  awe- 
struck and  speechless  in  the  presence  of 
these  prodigious  sonorous  billows  per- 
meating a  mass  of  iron  four  hundred  and 
seventy-six  feet  long  "from  condensation 
to  condensation,"  :ind  forty-seven  feet  high 
from  the  top  of  the  compressed  ridge  to 
the  bottom  of  the  rarefied  furrow,  with  all 
the  iron-particles  composing  the  mass, 
nishing  "to  and  fro  with  the  motions  of 
pendulums"!  To  deny  the  existence  of 
such  iron-waves,  at  least  476  feet  long,  is 
to  deny  the  truth  of  the  wave-theory  al- 
together,  either  as  relates  to  air  or  any 
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other  substance ;  while  to  deny  this  pro-  I 
portion  of  amplitude  or  "width  of  swing" 
of  47  feet  in  billows  having  such  an  ad- 
mitted wave-length  is  for  Professors  Tyn- 
dall  and  Helmholtz  to  repudiate  their  own 
language,  and  proclaim  to  the  world  that 
there  is  no  sort  of  resemblance  between 
water-waves  and  so-called  sound-waves, 
instead  of  them  being  "essentially  iden- 
tical," "precisely  similar,"  and  traveling 
"exactly  in  the  same  way." 

The  question  of  questions  on  this  sub- 
ject,then,is,will  these  eminent  authorities, 
in  view  of  such  overwhelming  facts,  aban- 
don the  wave-theory  of  sound  as  a  prac- 
tical and  self-evident  absurdity,and  accept 
in  its  place  the  beautiful  and  every  way 
consistent  hypothesis  of  substantial  cor- 
puscular emissions?     We  shall  see. 

But  we  are  not  yet  done  with  this  ques- 
tion of  amplitude.  No  physicist,  after  his 
attention  is  called  to  the  question,  will 
pretend  to  doubt  the  correctness  of  the 
calculation  here  made  as  to  such  sound- 
waves in  iron  having  an  actual  wave-length 
of  476  feet  from  "condensation  to  conden- 
sation," or  from  "crest  to  crest,"  if  the 
phrase  suits  better;  that  is,  if  the  mass  of 
iron  is  large  enough.  Either  Professor 
Tyndall  or  Helmholtz  would  admit  at 
once,  if  asked  by  any  one,  that,  according 
to  the  principles  of  the  wave-theory,  the 
sound  of  the  low  E  of  the  double  bass 
would  have  the  wave-length  in  iron  just 
as  given  in  my  calculation.  But  while  ad- 
mitting this, what  would  they  or  could  they 
lay  about  amplitude  1  They  would  un- 
questionably be  obliged  to  admit  some 
amplitude,  or  evidently  they  would  not  be 
waves  at  all,since  manifestly  a  water-wave 
without  amplitude  would  be  without  crest 
or  furrow,  and  hence  a  nonentity. 

Professor  Tyndall  could  not  get  away 
from  his  own  words,  already  quoted,  even 
if  he  wished  to,  that  ^^ during  the  passage  of 


the  wat>e  afery particle  coruernedin  its  trans* 
mission  makes  only  a  small  excursion  to  and 
froy*'  and  that  "the  length  of  this  excursion 
is  called  the  amplitude  of  the  vibration^-- 
Lectures  on  Sounds  p.  44. 

We  must  constantly  bear  in  mind  that 
there  can  be  but  one  mode  of  sonorous 
propagation  through  any  substance,  ac- 
cording to  the  wave-theory,  and  that  is 
wave-motion^ — that  while  waves  on  the 
surface  of  a  body  consist  of  crests  and 
furrows,  waves  in  the  interior  of  a  mass, 
whether  it  be  tf/>,  iron^  or  any  other  sub- 
stance, have  been  defined  over  and  over 
again  by  these  writers  as  consisting  of 
"condensations  and  rarefactions"  of  the 
materials  constituting  the  waves,  while 
these  again  have  been  as  clearly  described 
as  the  alternate  squeezing  of  the  particles 
more  closely  together  and  separating  of  them 
more  widely  apart,  thus  causing  this  "small 
excursion  to  and  fro"  which  constitutes 
the  "amplitude  of  the  vibration,"  making 
it  the  same  practically,  so  far  as  motion 
and  amplitude  are  concerned,  as  if  the 
waves  were  produced  on  the  surface  of  the 
body,  and  took  the  ordinary  form  of  crests 
and  troughs.  Hence,  an  iron  sound-wave, 
whether  on  the  surface  of  the  mass  as  a 
"crest  and  sinus,"  or  formed  as  a  "con- 
densation and  rarefaction"  in  its  interior, 
must  possess  the  same  "amplitude  of  vi- 
bration," "width  of  swing,"  or  "excursion 
to  and  fro"  of  the  iron  wave -particles  as 
a  similar  wave  would  have  in  air,  or  there 
is  no  consistency  nor  congruity  in  the 
theory,  and  all  this  talk  about  "conden- 
sation," "rarefaction,"  "excursion  to  and 
fro,"  "width  of  swing,"  "amplitude,"  or 
even  "wave-motion,"  is  an  imposition  upon 
the  scientific  public. 

I  now  ask  Prof essors  Tyndall  and  Helm- 
holtz,— and  hereby  send  my  inquiry  across 
the  Atlantic  Ocean, — if  the  wave-theory 
be  true,  and  if  there  be  such  a  thing  pos* 
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sible  as  a  sound-wave  in  any  substance, 
what  is  the  amount  of  this  '^amplitude  of  the 
vibration^'  or  the  length  of  this  *^  excursion 
to  andfro^'  or  ""^  width  of  swing''  of  the  par- 
ticles cotistituting  a  sound-wave  in  iron! 
Answer  something,  if  it  is  but  the  millionth 
of  an  inch !  Don't,  for  the  sake  of  science, 
be  non-committal  any  longer !  Silence  and 
candor  are  wholly  incompatible  on  such  a 
vital  question  as  this.  If  the  iron-particles 
move  at  all,  or  make  the  least  possible 
''excursion  to  and  fro,"  as  so  distinctly 
taught  by  the  current  theory  of  sound,  say 
so;  and  if  they  do  not,  say  so;  and  then 
abandon  the  wave-theory !  I  pause  for  a 
reply. 

But  the  reader,  I  imagine,  will  not  pause 
or  be  satisfied  to  wait  to  hear  from  the 
other  side  of  the  ocean.  He  wants  the 
matter  to  be  settled  at  once.  Hence,  I 
ro'j5t  answer  for  Professors  Tyndall  and 
Helmholtz  till  they  shall  have  time  to 
fpeak  for  themselves.  My  answer  is  as 
follows:  This  assumed  amplitude  in  iron 
sound-waves^  or  this  so-called  *^^  excursion  to 
and  fro"  of  the  particles  of  iron  constituting 
these  billows y  is  prcutically  nothings  and  they 
know  it!  That  is,  to  use  their  own  lan- 
guage when  closely  pressed,  it  is  "infini- 
tesimal," if  it  is  anything  at  all,  since  the 
most  powerful  microscope  ever  constructed 
fails  to  reveal  the  slightest  molecular  move- 
ment in  a  mass  of  iron^  or  any  other  solid 
or  liquid  substance,  permeated  by  the  in- 
fcnsest  sounds.  Hence,  it  is  within  the 
truth  to  say  that  these  supposititious  sound- 
»vaves  are  absolutely  devoid  of  amplitude, 
4nd  therefore  are  not  waves  at  all ! 

Here  then,  reader,  according  to  this 
theory,  we  have  the  grand  scientific  (!) 
spectacle  of  iron  billows  with  an  actual 
and  admitted  "wave-length"  oi  four  hun- 
dred and  seventy-six  feet y  and  no  amplitude! 
Yet  these  physicists  call  them  "a^at/^i-"  with 
a  license  unparalleled  for  its  absurdity ! 


To  realize  the  enormous  character  of 
the  fallacy  here  being  exposed,  the  reader 
has  only  to  imagine,  if  he  possibly  can, 
ocean  ^7A?a/x  (which  are  always  referred  to 
by  writers  on  this  subject  as  appropriate 
illustrations  of  sound-waves)  having  the 
prodigious  wave-length  of  four  hundred 
ami  seventy-six  feet  from  crest  to  crest,  and 
a  depth  of  furrow — well,  say,  of  one  inch) 
Though  this  would  be  a  ridiculous  carica- 
ture on  wave-motion,  yet  such  furrows 
would  be  a  million  times  deeper  than  the 
furrows  of  these  boasted  sound-waves  in 
iron,  if  they  possess  any  amplitude  at  all, 
notwithstanding  their  acknowledged  wave- 
length of  nearly  a  tenth  of  a  mile !  And 
knowing  all  this  to  be  true,  as  we  must 
assume  to  have  been  the  case  with  these 
representative  scientists  of  the  age,  how 
can  we  account  for  the  reiterated  language 
already  quoted  in  comparing  sound-waves 
and  water-waves — ^^essentially  identical^' 
^^precisely  similar^'*  moving  ^''exactly  in  the 
same  way''  while  one  lacks  amplitude^  the 
only  thing,  in  fact,  which  constitutes  a 
wave  in  any  substance? 

But  if  such  a  pitch  of  sound  as  I  have 
assumed  passes  through  iron  in  this  way, 
having  an  actual  wave-length  of  476  feet 
and  a  depth  of  "amplitude"  so  *''' infinites- 
imal'* that  the  most  powerful  magnifying 
glass  fails  to  reveal  it,  then  how  much,  I 
ask,  does  it  lack  of  a  straight  course  ?  If  a 
line  were  drawn  476  feet  so  nearly  straight 
that  a  powerful  microscope  could  not  re- 
veal the  least  deflection,  is  there  a  mathe- 
matician on  earth  who  would  not,  without 
a  moment's  hesitation,  pronounce  that  a 
right  line?  Am  I  not  justified,  therefore, 
when  I  assert  that  so  far  from  sound  pass- 
ing through  rock,  iron, water, wood, or  even 
air,  by  wave-motion  (which  has  no  exist- 
ence at  all  without  amplitude),  its  route  can 
only  be  a  direct  line? 

And  if  it  is  practically  and  mathemat- 
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ically  a  straight  line^  it  is  exactly  what 
the  corpuscular  hypothesis  requires  and 
teaches,  namely,  that  sound  passes  through 
all  bodies  in  the  form  of  sonorous  pulses 
radiated  from  the  sounding  instrument  in 
straight  lineSy  and  that  these  primary  sys- 
tems of  corpuscles  radiate  secondary  sys- 
tems also  in  straight  iin^Sythcse  others, and 
so  on,  permeating  all  parts  of  the  conduct- 
ing medium,  whether  that  be  air,  water, 
wood,  or  iron.  Which,  I  now  appeal  to 
the  intelligence  of  the  reader,  is  the  more 
consistent  and  rational  system?  That 
which  encounters  no  contradiction  and 
no  absurdity,  or  that  which  is  only  con- 
tradiction and  absurdity  from  beginning 
to  end? — which  admits  sound-waves  in 
iron  to  be  476  feet  long,  telling  us  at  the 
same  time  that  "sound-waves"  move  ** ex- 
actly in  the  same  way**  as  water-waves,  are 
^^essentially  identical**  and  ^^ precisely  sim- 
ilar,** but  which  turn  out,  on  examination, 
to  have  no  amplitude  (the  only  thing  that 
really  constitutes  a  wave),  not  even  amount- 
ing to  the  millionth  of  an  inch !  I  might 
well  stop  here,  and  risk  the  result  of  this 
investigation  without  submitting  another 
point,  letting  the  fate  of  the  wave-theory 
hinge  upon  this  single  argument.  But  I 
have  an  abundance  of  other  considera- 
tions equally  pertinent  and  unanswerable, 
some  of  which  will  be  even  more  surprising 
to  the  unscientific  reader. 

One  would  think  that  a  competent  sci- 
entific investigator  ought  to  see  at  a  glance 
that  the  physical  motion  of  a  gross  body, 
like  iron,  if  too  small  to  be  observed  when 
the  eye  is  aided  by  the  microscope,  must 
be  too  small  to  sensibly  affect  any  other  sense- 
nerve.  Surely  the  eye  is  the  most  sensi- 
tively acute  of  all  the  senses  in  perceiving 
that  which  comes  within  its  proper  scope, 
such  as  the  motions  of  a  physical  visible 
body.  It  is  a  fact  undeniable  that  a  move- 
ment a  thousand  times  smaller  than  could 


be  possibly  recognized  by  touch  in  the 
most  sensitive  portion  of  the  human  or- 
ganism, could  be  readily  seen  under  a 
powerful  magnifying  glass.  Is  it  reason- 
able, then,  that  the  motion  of  a  visible 
body  (for  it  can  be  only  motion  according 
to  the  wave-theory)  which  eludes  the  re- 
cognition of  this  most  searching  sense, 
thus  aided,  should  address  and  impress 
another  sense  entirely  unaided,  which  is 
surely  not  so  acutely  adapted  to  the  phe- 
nomena of  motion  in  physical  bodies  as 
either  sight  or  touch?  It  must  seem,  there- 
fore, viewed  from  every  possible  stand- 
point, unphilosophical  and  in  violation  of 
all  true  science  to  designate  SiS  wave-motion 
a  supposed  movement  in  the  particles  of 
a  gross  physical  body,  which  has  never 
been  observed  under  the  strongest  mag- 
nifying power,  particularly  when  such  hy- 
pothetic mqvement  is  unnecessary  for  the 
solution  of  any  problem  in  science,  and 
especially  in  view  of  the  probable  truth, 
not  to  say  beautiful  consistency,  of  the 
corpuscular  hypothesis,  which  necessarily 
involves  the  propagation  of  sound  in 
straight  lines  through  all  bodies,  and  which 
the  wave-theory  is  at  last  compelled  to 
admit. 

I  now  propose,  in  concluding  this  phase 
of  the  argument,  to  show  that  physicists, 
in  thus  referring  to  water-waves  as  illus- 
trative of  sound-waves  in  air,  have  neces- 
sarily and  unmistakably  abandoned  sound- 
waves altogether,  either  in  air  or  in  any 
other  conducting  medium!  This  surely 
will  be  more  than  these  astute  writers  on 
science  contracted  for  in  their  careful 
analysis  of  water-waves,  and  their  studied 
efforts  to  show  how  the  superposition  of 
tiny  wavelets,  traversing  the  surface  of 
large  rollers,  corresponds  to  the  super- 
position of  air-waves,  constituting  sound 
and  making  up  the  "  algebraical  sum  "  of 
their  different   systems  of  wave-motion. 
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The  truth  k^  these  writers,  m  their  eathir- 
siasm  on  the  subject  of  air-waves  as  the 
cause  of  sound-propagation,  and  in  their 
usual  habit  of  jumping  at  conclusions,  ap- 
pear to  have  rushed  headlong,  so  to  speak, 
not  stopping  to  think  where  their  argu- 
ment yrould  lead  them,  or  what  would  be 
the  consequence  when  their  reasoning 
should  force  them  up  against  a  mass  of 
rock  or  iron,  or  into  a  body  of  water,  which 
admits  of  palpable  and  visible  investiga- 
tion. 

A  more  reckless  and  short-sighted  course 
of  argumentation  perhaps  was  never  adopt- 
ed or  recorded  even  in  the  crudest  scien- 
tific speculations  of  any  half-civilized  phi- 
losopher of  ancient  or  modern  times.  Air 
being  wholly  invisible  and  almost  intan- 
gible, these  eminent  investigators  have  felt 
safe  in  bravely  assuming  its  particles  as 
oscillating  "  to  and  fro  with  the  motions 
of  pendulums,**  and  as  having  "compara- 
tively a  large  amplitude  of  vibration,*'  and 
all  this,  because  no  one  could  see  to  the 
contrary,  and  therefore  they  seemed  in- 
tuitively to  think  that  no  one  could  con- 
tradict them !  But  this  superficiality,  like 
that  of  the  Ptolemaic  philosophers,  has  at 
last  to  Hieet  its  fate,  sinte  this  reasoning 
explodes  itself,  as  we  have  seen,  the  mo- 
ment the  ^"^ large  amplitude  of  vibration'* 
and  "excursion  to  and  fro"  are  carried 
into  a  mass  of  visible  iron,  having  sound- 
waves just  sezfenteen  times  longer  than  in 
air,  and  consequently  which  should  have 
seventeen  times  this  "large  amplitude  of 
Vibration,"  according  to  all  laws  of  sym- 
metrical proportion  governing  water- 
waves,  which  are  so  repeatedly  claimed 
to  be  "essentially  identical"  and  to  move 
"exactly  in  the  same  way"! 

But  here  comes,  as  just  intimated,  what 
I  consider  the  utter  abandonment  of  the 
idea  of  sound-waves,  either  in  air  or  in 
iny  other  substance.    When  Professors 


Tyndall    and    Helmhollz  were   so   con- 
fidently illustrating  sound-waves  in  air  by 
the  action  of  "water-waves"  which  were 
"essentially  identical,*'  they  appeared  ab- 
solutely to  forget,  for  the  time  being,  that 
sound  traveled  through  water  at  all  I    This 
unfortunate  slip  of  memory  now  proves 
ruinous  to  their  theory,  since  a  sound-^v^ve 
in  air  being  of  course  and  admittedly  noth- 
ing more  nor  less  than  an  air-wave^  it  fol- 
lows therefore  that  a  sound-wave  in  water 
must  necessarily  be  nothing  more  nor  less 
than  a  water-wave!    There  is  no  escape 
from  this.    If  a  sound-wave  in  water  does 
not  constitute  a  water-wavCy  in  the  true 
and  literal  sense,  then  it  becomes  demon- 
strative proof  that  a  sound-wave  in  air 
does  not  constitute  an  air-wave  at  all,  and 
consequently  the  bottom,  falls  out  of  the 
wave-theory.   But  as  universal  observation 
assures  us  that  a  sound,  however  intense, 
passing  through  water  does  not  produce 
the  slightest  undulatory  effect,  or  stir  the 
particles  of  water  through  which  it  passes, 
it  follows  that  wave-motion  in  both  air  and 
water  has  broken  down ! 

Every  one  knows  what  a  "water-wave" 
is,  and  that  it  has  no  double  or  doubtful 
meaning.  Fortunately  in  water  "^t  do  not 
need  these  mysterious  and  almost  mean- 
ingless "condensations  and  rarefactions" 
so  essential  to  the  wave-theory  in  fabricat- 
ing hypothetic  air-waves  in  the  midst  of 
the  "aerial  ocean,"  which  seems  to  grow 
out  of  the  fact  that  we  can  not  get  at  the 
surface  of  the  atmosphere.  In  water  we 
have  an  actual,  tangible,  ponderable  liquid, 
with  a  visible  surface  on  which  "water- 
waves"  are  easily  produced  and  visibly 
observed.  And  hence,  if  Professors  Tyn- 
dall and  Helmholtz  speak  of  a  "water- 
wave,"  we  know  exactly  what  they  mean,, 
namely,  an  undulation  on  the  surface  hav- 
ing a  visible  crest  and  sinus,  with  an  actuall 
amplitude, which  oscillation  to  and  fro  has 
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invariably  a  proportion  of  about  i  to  lo  of 
wave-length.  Hence,  when  they  assure  us, 
as  they  so  oft^n  have  done,  that  a  sound- 
wave in  air  is  "essentially  identical"  with 
a  "water-wave,"  we  have  to  understand,  as 
a  matter  of  course,  that  a  sound-wave  in 
water  is  also  "essentially  identical"  with  a 
*^ water-wave*^!  This  must  be  so,  or  there 
is  no  meaning  in  the  scientific  teaching 
of  these  physicists.  But  as  no  "water- 
wave"  is  produced  by  sound  passing 
through  it,  even  *  under  microscopic  ob- 
servation,it  shatters  the  whole  wave- theory, 
and  proves  that  air-waves^  as  the  result  of 
sound,  are  just  as  fallacious  as  ''*' water- 
waves''  Can  anything  be  more  conclusive 
tlian  this? 

Physicists  will  hardly  venture  to  resort 
to  the  disingenuous  quibble  that  there  are 
two  distinct  kinds  of  water-waves, —  one 
kind  visible  and  the  other  invisible^ — one 
kind  with  crests y  furrows y  wave-lengths^  and 
amplitude^  the  other  kind  with  wave-lengths 
but  with  neither  crestSyfurrawSy  nor  ampli- 
tude; and  that  these  invisible^  inscrutable y 
and  crestless  water-waves  are  the  ones  pro- 
duced by  sound,  while  the  tnsible  and  meas- 
urable waves  are  the  kind  produced  by 
throwing  a  stone  upon  the  surface  of  a 
piece  of  calm  water!  If  they  really  should 
venture  to  assume  any  other  class  of  water- 
waves  than  visible  ones,  such  as  everybody 
understands  by  the  term  "water-wave,"  it 
would  have  been  a  good  thing  in  their  re- 
peated use  of  the  term  in  their  works  on 
sound  to  prefix  some  sort  of  qualifying 
word  when  speaking  of  "water- waves,  "that 
their  readers  might  not  be  at  a  loss  to 
know  which  class  of  waves  they  referred 
to!  For  example,  when  speaking  of  a 
jound-wave  in  air  being  "essentially  iden- 
tical" with  a  "water-wave,"  and  traveling 
**  exactly  in  the  same  way,"  the  reader  is 
obliged  to  ask,  "Which  class  of  'water- 
waves'? — those  with  crests  and  troughs^  or 


those  without?"  By  having  neglected  this 
precaution  they  naturally  leave  us  to  infer 
that  there  is  but  one  class  of  "water-waves," 
as  every  one  understands,  and  as  they 
themselves  know !  In  fact,  it  is  little  less 
than  inexcusable  negligence,  if  these  phys- 
icists ever  intended  to  teach  more  than 
one  kind  of  " water-waves,"that  they  should 
have  studiously  kept  it  to  themselves,  and 
never  once  given  an  intimation  of  such 
crestless  and  invisible  billows  in  water,  with 
wave-lengths  from  lo  to  loo  feet! 

Seriously,  this  convenient  invisible  dodge 
can  be  played  in  air  to  almost  any  extent, 
since  the  motion  of  its  particles  is  not  ob- 
servable; but  it  will  turn  out  about  as 
much  of  a  scientific  failure  when  attempted 
in  water  2iS  it  has  done  in  />^;/,with  billows 
having  a  wave-length  of  476  feet  but  with 
an  amplitude  so  small  that  the  most  pow- 
erful microscope  fails  to  reveal  a  trace  oi 
it!  Such  invisible  shifts  will  prove  also 
too  shallow  in  water.  It  is  a  well-known 
fact  that  sound  travels  through  water  with 
over  four  times  the  velocity  as  through  air, 
and  hence  with  over  four  times  the  wave- 
length from  crest  to  crest.  Yet  not  a  sem- 
blance of  wave-motion  or  any  other  motion 
can  be  detected  in  water  from  the  action 
of  any  sound  passing  through  it,  even  with 
the  aid  of  the  microscope,  notwithstanding 
a  sound-wave  is  "essentially  identical"  with 
a  water-wavCy  which  always  has  an  ampli- 
tude or  a  "to  and  fro"  motion  of  its  par- 
ticles an  actual  distance  equaling  one  tenth 
of  the  wave-length. 

But  even'  supposing  there  was  another 
class  of  "water-waves"  possible  as  the 
product  of  sound,  what  difference  couW 
it  make  with  my  argument  ?  None  at  all, 
since  such  sound-waves  in  water  would 
still  be  "essentially  identical"  with  the 
visible  waves  caused  by  throwing  a  stone 
upon  its  surface,  and  would  move  "exactly 
io  the  same  way"!    It  surely  would  do 
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the  wave-theory  no  good,  therefore,  to  re- 
sort to  such  hypothetic  "water-waves"  as 
being  produced  by  sound,  after  admitting 
that  they  are  "precisely  similar"  to  *  water- 
waves"  produced  by  a  stone,  and  that  they 
are  propagated 'exactly  in  the  same  way. 
That  "the  way  of  the  transgressor  is  hard 
is  no  less  a  truism  in  science  than  in  re- 
ligion ! 

To  show  that  sound  in  passing  through 
water  does  not  produce  the  slightest  wave- 
motion  in  the  interior  of  its  mass,  we  have 
only  to  take  a  glass  jar  of  water  charged 
with  some  kind  of  coloring  matter  which 
will  float  through  it  in  granules,  and  then 
examine  it   with  a  microscope  under  a 
strong  light,  while  holding  the  stem  of  a 
tuning-fork  in  the  water.    That  the  sound 
of  the  vibrating  fork  permeates  the  water 
and  passes  through  it  in  all  directions  is 
evident,  since  it  is  conducted  to  the  table 
on  which  the  jar  sits,  and  is  caused  to  ring 
out  by  its  resonance  with  augmented  vol- 
ume.  Yet  the  particles  of  coloring  matter 
suspended  in  the  water  do  not  stir  nor  go 
through  the  least  perceptible  oscillation. 

We  see  none  of  Professor  Mayer's  swing- 
ing "to  and  fro  with  the  motions  of  pen- 
dulums," nor  of  Professor  Helmholtz's 
"comparatively  larrge  amplitude  of  vibra- 
tion," nor  of  Professor  Tyndall's  "small 
excursion  to  and  fro"!  Yet  the  sound- 
waves produced  by  this  tuning-fork  in 
water  are  more  than  four  times  as  long  as 
the  waves  in  air  would  be  from  the  same 
fork,  according  to  the  wave- theory,  and 
hence  the  "excursion  to  and  fro  "in  water, 
if  there  is  any  such  excursion,  should  be 
over  four  times  as  large  as  in  air!  If  there 
is  any  truth  in  the  wave-theory,  and  if 
lound  travels  through  water  by  means  of 
wave-motion,  why  do  not  the  floating  par- 
ticles in  the  water  permeated  by  sound 
show  some  sign  of  oscillation  ? 
It  is  true  a  visible  circle  of  delicate 


waves  may  be  seen  on  the  surface  of  the 
water  of  tlie  jar  directly  around  the  fork; 
but,  as  I  have  repeatedly  explained  in  the 
preceding  chapter,  this  is  purely  incidental, 
as  the  effect  of  the  tremulous  movement 
of  the  tuning-fork's  stem,  and  not  as  the 
result  of  the  action  of  sound  at  all.  But 
since  these  learned  physicists  are  just 
about  superficial  enough,  as  proved  by 
their  general  investigations  on  this  subject, 
to  make  a  point  of  this  diminutive  wave- 
motion  produced  by  the  stem  of  the  fork, 
I  had  better  meet  it  in  advance,  and  once 
for  all,  in  a  single  brief  paragraph,  as  fol- 
lows : — 

As  a  proof  that  these  tiny  wavelets  are 
not  "sound-waves"  at  all,  let  us  suppose 
the  fork  to  have  one  hundred  vibrations 
in  a  second.  By  actual  observation  the 
wavelets  sent  off  from  its  stem  over  the 
surface  of  the  water  are  found  to  have  a 
wave-length  of  not  m^eran  eighth  of  an  inch 
from  crest  to  crest;  whereas,  if  they  were 
really  sound-waves,  or  even  "essentially 
identical"  with  them,  they  would  neces- 
sarily have  a  wave-length  between  40  and 
50  feet  from  crest  to  crest  in  water,  or  1 1 
feet  4  inches  in  air,  as  every  physicist  at 
all  conversant  with  the  current  theory  well 
knows !  Thus,  the  only  plausible  argument 
or  appearance  of  one  in  favor  of  actual 
sound-waves  in  water  (for  which  the  theory 
is  indebted  to  my  own  experiment)  has 
been  ingloriously  exploded  in  advance ! 

But  the  final  and  overwhelming  evidence 
that  "water-waves"  can  not,  by  any  pos- 
sibility, constitute  sound-waves,  or  be  the 
means  of  sonorous  propagation  in  water, 
is  drawn  from  the  fact  that  if  we  throw  a 
stone,  weighing  a  pound,  for  example,  into 
a  piece  of  calm  water,  its  waves  will  only 
travel  at  a  velocity  of  three  feet  a  second^ 
as  ascertained  by  careful  observation  and 
measurement;  while  sound,  as  recently 
quoted  from  Professor  Tyndall  and  as  all 
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authorities  agree,  travels  in  water  with  a 
velocity  of  fully  4,500  feet  a  second,  or 
fifteen  hundred  times  faster  than  visibU 
water-waves! 

Is  it  reasonable  or  conceivable  that  one 
system  of  "water-waves,**  caused  by  a 
stone^  should  be  "essentially  identical** 
with  another  system  of  "water-waves'* 
caused  by  a  sounds  and  that  both  systems 
should  be  propagated  "exactly  in  the  same 
way,*'  while  one  system  travels  three  feet 
in  a  seeam/^3ind  the  other  system  four  thou- 
sand  Jive  hundred  feet  in  the  same  time? — 
one  system  having  always  an  amplitude 
of  about  one  tenth  of  its  wave-length,  while 
the  other  system,  though  it  may  have  the 
same  definite  wave-length  in  feet  and 
inches,  yet  has  no  amplitude  at  all? — one 
system  of  waves  being  visible  to  the  naked 
eye,  even  if  hs  wave-length  be  only  the 
quarter  of  an  inch  from  crest  to  crest, 
while  the  other  system,  even  with  a  wave- 
length of  over  a  hundred  feet  can  not  be 
seen  at  all  under  the  magnifying  power  of 
the  microscope?  The  absurdity  of  the 
idea  glares  contemptuously  into  the  faces 
of  modern  physicists. 

Hence,  we  reach  the  most  demonstrative 
proof  that  sound  does  not  and  can  not 
travel  in  water  by  wave-motion  at  all,  since 
these  measurable  waves — the  only  class  of 
water-waves  ever  observed — have  but  the 
one  fifteen  hundredth  the  velocity  of  sound ! 

If  these  candid  investigators  of  physical 
science  should  claim,  as  just  discussed, 
some  other  kind  of  water-waves  not  visible 
to  the  naked  eye,  or  even  by  the  aid  of  the 
microscope,  which  might  possibly  have  a 
greater  velocity  than  the  above,  or  travel 
more  than  three  feet  in  a  secondySnch  waves, 
as  already  shown, would  evidently  do  their 
theory  no  good,  since  they  would  not  be 
sound-waves  at  all^  according  to  their  own 
repeated  statements,  unless  they  were  ^^es- 
sentially  identical"   with    visible   *^ water- 


waves"  and  traveled  ^^exactly  in  the  same 
way"!  Thus,  the  closer  we  follow  up  this 
question,  and  the  more  rigidly  we  pin  down 
these  learned  authorities  to  their  own  vol- 
untary admissions,  the  more  hopelessly 
demoralized  the  wave-theory  becomes. 

The  conclusion  is  thus  unavoidable  that 
sound  produces  no  wave-motion  whatever, 
either  in  air,  water,  iron,  or  any  other  con- 
ducting medium,  whether  it  be  solid, liquid, 
or  gaseous;  but  must  travel  through  what- 
ever medium  conducts  it  in  straight  lines, 
according  to  the  beautiful  and  consistent 
laws  and  principles  unfolded  and  enun- 
ciated by  the  corpuscular  hypothesis. 

I  could  extend  this  argument,  based  on 
the  analogy  drawn  from  water-waves, — the 
only  basis  for  any  correct  scientific  know- 
ledge of  wave-motion, — but  I  have  con- 
cluded to  reserve  the  most  crushing  of  all 
the  arguments' against  the  current  theorj 
of  sound,  based  on  such  analogy,  as  a 
suitable  and  demonstrative  culmination  of 
this  monograph. 

In  view  of  facts  thus  hastily  passed  in 
review,  and  especially  in  view  of  sound' 
waves  in  iron  476  feet  long  from  "conden* 
sation  to  condensation,**  yet  without  am- 
plitude, according  to  the  teaching  of  phys- 
icists und  as  an  unavoidable  concomitant 
of  the  wave-theory,  it  becomes  impossible 
to  even  attempt  a  rational  explanation  of 
the  marvelous  want  of  perspicacity  in  sci* 
entific  investigators  which  has  not  per- 
mitted one  of  all  the  thousands  who  have 
studied  the  phenomena  of  sound  to  even 
suspect  the  manifest  fallacy  of  a  theory  s« 
fraught  with  impossibilities  and  absurd- 
ities. It  wholly  surpasses  comprehension- 
that  among  the  greatest  analytical  think- 
ers the  world  has  ever  contained, — those 
particularly  accustomed  their  lives  long  tc 
searching  and  critical  investigations, — not 
one  has  been  found  to  expose  the  laughabk 
weakness  and  pitiable  puerilities  of  thij 
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h)rpothesis,  with  so  many  self-evident  im- 
practicabilities confronting  it,  which,  on 
their  bare  mention,  demonstrate  it  to  be 
one  of  the  most  enormous  scientific  errors 
of  this  or  any  other  age. 

In  presenting  these  sonorous  difficulties 
to  a  scientific  friend — by  the  way,  a  firm 
disciple  of  Professors  Tyndall  and  Helm- 
holtz — he  promptly  confessed  the  absurd- 
ity of  actual  iron-waves,  with  "condensa- 
tions and  rarefactions"  and  a  "small  ex- 
cursion to  and  fro  "of  the  real  particles  of 
iron  throughout  the  "amplitude"  of  the 
wave-motion,  and  suggested,  as  a  probable 
and  reasonable  way  to  escape  the  difficulty 
and  still  believe  in.  the  wave-theory,  the 
supposition  that  it  might  be  the  air  in  the 
iron  which  served  as  the  undulatory  me- 
dium for  sound-propagation,  since  all 
.bodies  are  porous,  and  contain  more  or 
less  air.  But  this  was  instantly  shown  to 
be  untenable  by  referring  to  Professor 
Ty ndall's  Z^^/»r/x  on  Sound ^^\i^x^  he  gives 
tables  showing  the  velocity  of  sound  in  all 
kinds,  of  metal,  wood,  liquid,  and  gas,  ac- 
cording to  their  density  and  elasticity,  in 
contradistinction  to  its  velocity  in  air^  show- 
ing that  sound-waves  are  thus  admitted  to 
be  composed  of  iron,  rock,  wood,  water, 
and  gas,  when  passing  through  them,  ju^t 
as  they  are  composed  of  air-particles  when 
passing  through  air! 

Besides,  if  it  was  air  in  the  iron  instead 
of  the  iron-particles  themselves  which 
constituted  the  sound-waves,  how  does  it 
happen  that  sound  travels  seventeen  times 
faster  in  iron  than  in  air,  as  calculated 
by  such  scientists  as  Newton,  Laplace, 
Chladni,  Savart,  Despretz,  Helmholtz,  and 
Tyndall  ?  (See  Tyndairs^Z^^/»r/j  on  Sound, 
p.  39.)  As  all  these  substances  just  named 
are  placed  in  contrast  with  air,  each  trans- 
mitting sound-waves  with  a  different  ve- 
locity, it  is  no  more  logical  or  reasonable 
to  claim  that  it  is  the  air  in  iron  which 


furnishes  the  undulatory  motion  for  sound 
than  to  suppose  it  to  be  the  air  in  hydrogen 
gas  which  meets  the  same  necessity,  since 
sound  passes  nearly  four  times  faster 
through  such  gas  than  through  air! 

But  this  attempted  evasion  is  utterly 
overthrown  by  the  fact  that  sound  passes 
through  water  from  which  all  air  has  been 
extracted  by  heat  with  four  times  the  ve- 
locity of  its  propagation  in  the  atmosphere^ 
proving  that  sound-waves  in  any  solid  or 
liquid  body,  if  they  occur  at  all,  must  be 
constituted  of  the  absolute  particles  of 
such  conducting  medium. 

Thus  the  question  of  sound-propagation 
was  left  with  my  friend  in  a  state  of  hope- 
less demoralization,  because  it  was  impos- 
sible, as  he  thought,  for  Tyndall  and 
Helmholtz  to  be  wrong,  and  it  was  equally 
impossible  for  sound  to  go  through  solid 
iron  in  waves,  with  "condensations  and 
rarefactions"  and  a  "small  excursion  to 
and  fro"  of  all  the  iron-particles  compos- 
ing such  waves,  especially  such  inconceiv- 
able waves  as  those  required  by  the  theory 
— four  hundred  and  set^enty-six  feet  long 
from  "condensation  to  condensation"!  I 
left  him,  therefore,  with  the  incubus  of  an 
iron  billow  the  .tenth  of  a  mile  long,  having 
a  crest  or  "condensation"  forty-seven  feet 
high,  pressing  on  his  mental  vision,  but 
with  a  promise  to  candidly  investigate  the 
subject  and  report  at  our  next  meeting. 

To  my  surprise,  I  found  him  at  the  next 
interview  cheerful  and  light-hearted,  hav- 
ing evidently  shaken  himself  free  from  the 
fearful  load  left  on  his  mind  a  few  nights 
previously.  He  now  was  able,  he  declared, 
to  solve  the  problem  of  sound  passing 
through  iron  in  waves  of  any  required 
size  and  dimension  without  the  aid  of  air, 
and  without  the  fatal  and  pulverizing  ne- 
cessity of  the  "small  excursion  to  and  fro" 
of  the  iron-particles  constituting  the  wave. 
He  also  had  discovered,  he  asserted,  an 
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important  solution  of  the  problem  of  sound 
passing  through  air  in  real  waveSy  which 
would  obviate  the  enormous  absurdity  of 
a  locust  compressing  four  cubic  miles  of 
atmosphere  sufficiently  to  add  one  sixth 
to  the  velocity  of  sound,  thus  exerting  the 
energy  of  more  than  fifty  million  horses! 
With  astonishment  I  awaited  the  unfold- 
ing of  the  new  hypothesis,  which  was  to 
save  the  wave-theory  from  hopeless  disas- 
ter and  give  a  new  lease  of  life  to  a  philo- 
sophical doctrine  which  I  had,  as  I  con- 
ceived, utterly  demolished. 

My  friend  then  proceeded  to  divulge 
the  important  secret  of  his  discovery, 
namely,  that  sound  passes  through  all  sub-' 
stances,  even  through  air,  by  means  of 
ethereal  undulations, — that  it  is  not  the 
a/>,  nor  the  iron^  nor  the  water,  nor  the 
gasy  which  is  thrown  into  waves  by  the 
action  of  sound,  but  the  ether  which  per- 
meates all  bodies,  and  which  constitutes 
the  undulatory  motions  which  we  term 
light  and  heat.  Hence,  he  contended 
earnestly  and  enthusiastically  that  there 
was  not  the  least  difficulty  in  a  locust 
filling  four  square  miles  with  undulations 
of  this  substance,  which  was  probably  a 
thousand  million  times  less  dense  than 
the  most  attenuated  gas,  while  not  the 
least  absurdity  would  be  met  with  in  sound 
passing  through  iron, with  waves  a  quarter 
of  a  mile  long,  having  an  amplitude  of  a 
hundred  feet  if  necessary,  since  such  un- 
dulations, instead  of  disturbing  the  texture 
of  the  iron  in  the  slightest  degree,  were 
only  the  molecular  movements  of  that  ether 
which  circulates  freely  through  the  sub- 
stance of  a  diamond,  and  without  which 
light  could  not  exist! 

The  reader  may  guess  the  Doctor's  con- 
sternation when  this  marvelous  scientific 
palace  of  Aladdin  was  caused  to  fall  into 
shapeless  rubbish  at  his  feet  by  touching 
it  with  the  wand  of  a  single  fact  which  the 


whole  scientific  world  admits,  namely,  that 
sound  will  not  pass  through  a  vacuum  at  all, 
while  a  vacuum  is  Just  as  certainly  filled  with 
this  hypothetic  ether ^  since  light  passes  as 
freely  through  a  vacuum  cts  through  air! 
Thus,  by  a  single  touch  this  beautiful  ethe- 
real castle  in  the  air  fell  to  the  ground. 

Besides  this  annihilating  fact,  I  referred 
him  to  the  conclusive  argument  just  em- 
ployed with  reference  to  air  in  iron  as  the 
means  for  producing  sound-waves.  If  ether 
pervades  all  bodies,  and  if  sound-waves 
are  only  ethereal  undulations,  why  should 
sound  travel  seventeen  times  faster  b  iron 
than  in  air?  It  is  evident  that  there  fe 
more  room  for  etlur  in  air  than  in  a  dense 
body  like  iron.  It  therefore  turns  out, 
according  to  this  brilliant  discovery,  that 
the  less  the  quantity  of  ether  the  greater 
the  velocity  of  sound, — which,  carried  far 
enough,  would  prove  that  if  there  were  no 
ether  at  all  the  velocity  of  sound  would  be 
still  greater!  Thus, it  turned  out  that  this 
important  discovery  of  my  friend  had  just 
about  as  much  weight  as  the  substance  on 
which  it  was  based. 

To  satisfy  the  Doctor  as  to  this  terrible 
demolition  of  his  grand  creation,  I  then 
turned  to  Professor  Tyndall's  work  on 
"Sound,"  and  read  numerous  passages 
in  which  he  distinctly  and  unequivocally 
teaches  that  it  is  the  ^"^ air-particles'*  them- 
selves which  are  "moulded"  into  "waves," 
with  "condensations  and  rarefactions,"  and 
which  actually  make  the  "small  excursion 
to  and  fro,"  and  that  it  is  the  physical 
atmosphere  which  is  thus  heated  by  the 
passage  of  these  sound-waves,  and  its 
"temperature"  so  raised  as  to  actually  in- 
crease its  "elasticity"  "one  sixth,"  by 
which  "one  sixth"  is  added  to  the  velocity 
of  sound.  I  also  showed  by  these  quota- 
tions that  Professor  Tyndall  (my  friend's 
great  mentor)  never  dreamed  of  ether '^ 
the  air  being  the  medium  of  sound-waves^ 
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and  hence  that  ether  c2Xi  not  so  act  in  iron, 
because  he  particularly  shows  on  page  7  of 
his  treatise  on  "Sound"  that  although  a 
vacuum  is  full  of  etfur  yet  sound  can  not 
travel  in  it.  Among  these  quotations  over- 
throwing this  ethereal  palace  of  my  friend 
were  the  following,  some  of  them  already 
quoted  on  pages  78  and  79: — 

"Figure  clearly  to  your  minds  a  harp-string  vi- 
brating to  and  fro;  it  advances,  and  causes  the 
farticUs  of  air  [not  particles  of  ether  or  some  other 
element  existing  in  the  airj  in  front  of  it  to  crowd 
together^  thus  producing  a  condensation  of  the  air. 
It  retreats,  and  the  air-particles  behind  it  separate 
wiore  widely  y  thus  producing  a  rarefaction  of  the  air, 
...  In  this  way  the  air  through  which  the  sound 
of  the  string  is  propagated  is  moulded  into  a  regular 
sequence  of  condensations  and  rarefactions  which 
travel  with  a  velocity  of  about  WOO  feet  a  second,^* 
—**  The  pitch  of  a  note  depends  solely  on  the  num- 
ber o(curial  waves  which  strike  the  ear  in  a  second. 
[Showing  that  these  '* aerial  waves"  which  are 
"moulded"  by  the  string,  actually  travel  the  whole 
distance  within  which  the  sound  is  heard,  if  a  dozen 
miles,  since  such  waves  "strike  the  ear."]  The 
loudness  or  intensity  of  the  note  depends  on  the 
distance  yrxihm  which  the  separate  atoms  ofairvi' 
irate.  This  distance  [Mark  it,  a  real  ** distance/* 
increasing  according  to  loudness  or  intensity,]  is 
called  the  amplitude  of  vibration  ,** — "We  have  al- 
ready learned  that  what  is  loudness  in  our  sensa- 
tions, is,  outside  of  us,  nothing  more  than  width  of 
swing,  or  amplitude  of  the  vibrating  air-particles,** 
—"Imagine  one  of  the  prongs  of  the  vibrating  fork 
swiftly  advancing ;  it  compresses  the  air  [not  the 
ether]  immediately  in  front  of  it,  and  when  it  re- 
treats it  leaves  a  partial  vacuum  behind.  .  .  .  The 
whole  function  of  the  tuning-fork  is  to  carve  the  air 
[not  carve  the  ether  or  some  other  substance]  into 
these  condensations  and  rarefactions,** — TVNDALL, 
Lectures  on  Sounds  pp.  48,  62 ;  Heat  as  a  Mode  of 
Motion,  pp.  225,  372. 

I  then  proved  to  the  Doctor  that  his 
favorite  physicist,  Professor  Tyndall,  was 
not  alone  or  peculiar  in  thus  teaching  that 
sound-waves  were  constituted  of  the  real 
particles  of  the  substance  through  which 
they  pass,  by  taking  down  from  his  own 
magnificent  library  numerous  authors  who 
teach  exactly  the  same  thing.    In  the  ar- 


ticle on  "Sound,"  for  example,  in  Apple- 
ton's  American  Encyclopedia^  Professor 
Mayer,  a  high  authority,  distinctly  teaches 
that  it  is  the  air-particles  themselves  which, 
in  a  sound-wave,  have  a  regular  isochronal 
movement,  and  *^s7ving  to  and  fro  with  the 
motions  of  pendulums**  2iS  the  sound  travels, 
keeping  up  the  same  oscillations  "to  a  dis* 
tance."     Professor  Mayer  renxarks : — 

"It  is  evident  that  the  ultimate  effect  of  the  pas> 
sage  of  sonorous  waves  through  the  atmosphere  will 
be  to  cause  the  molecules  of  the  air  [not  the  mole- 
cules of  ether]  to  swing  to  and  fro  with  the  motions 
of  pendulums.  It  is  also  apparent  that  all  the 
characteristics  of  the  periodic  motion  at  the  source 
of  the  sound  will  be  impressed  on  the  surrounding 
air,  and  transmitted  through  it  to  a  distance.** 

I  also  referred  him  to  Professor  Helm- 
holtz,  where  he  distinctly  teaches  that  in 
the  passage  of  a  sound-wave  through  the 
air  the  particles  of  the  atmosphere — not 
of  the  ether — take  on  "comparatively  a 
large  amplitude  of  vibration^*  as  recently 
quoted. 

In  addition  to  these,  and  numberless 
passages  which  might  be  quoted  from  high 
authorities  on  the  subject,  I  pointed  out 
to  my  friend  the  fact  that  in  Professor 
Tyndall's  Lectures  on  Sound  he  devotes 
several  pages  (26  to  37  inclusive)  to  an 
elaborate  calculation,  condensed  from  La- 
place, the  great  astronomer  and  mathe- 
matician, to  show  why  sound  travels 
through  air  at  the  freezing  temperature 
1090  feet  a  second,  notwithstanding  New- 
ton's basis  of  sound-velocity,deduced  from 
the  density  and  elasticity  of  the  air,  proves 
that  it  can  not  exceed  916  feet  a  second. 
Professor  Tyndall  accounts  for  this  differ- 
ence of  174  feet  a  second  (about  one  sixth) 
between  Newton's  law  and  the  observed 
velocity,  by  the  hypothesis  so  often  quoted, 
that  all  sounds  in  passing  through  the 
atmosphere  produce  waves  which  cause 
"condensations"  of  the  air, and  thus  gener- 
ate ^a/  throughout  the  entire  distance  the 
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sound  travels,  and  that  this  augmentation 
of  the  air's  temperature  increases  its  *  VAarj- 
ticity** which  makes  up  the  discrepancy  in 
Newton's  calculation  by  adding  one  sixth 
to  the  velocity  of  sound.  In  all  this  elab- 
orate calculation  by  Professor  Tyndall, 
too  long  to  quote,  the  operation  is  shown 
by  an  engraving  to  be  performed  by  the 
actual  air-particles  first  pressing  forward 
into  one  portion  of  a  wave  where  they  be- 
come heated  by  pressure,  and  then  oscil- 
lating backward  into  another  portion 
where  they  become  cooled  off. 

From  all  this,  I  showed  him  that  it  was 
simple  folly  to  try  to  evade  the  fatal  con- 
sequences of  wave-motion,  which  explicitly 
inculcates  that  the  actual  particles  of  the 
substance  through  which  sound  passes — 
whether  it  be  air  or  iron,  wood  or  water, 
— constitute  the  undulations^  and  literally 
make  up  the  "small  excursion  to  and  fro" 
as  each  sound-wave  passes ;  and  that  any 
serious  effort  by  a  physicist  to  evade  this 
consequence  would  be  to  abandon  the 
whole  wave-theory. 

I  was  thus  exorbitantly  particular  on 
this  point  of  the  wave-particles  themselves 
actually  making  the  "excursion  to  and 
fro,"  and  in  showing  that  I  did  not  mis- 
conceive nor  misrepresent  the  wave-theory, 
that  by  no  possible  contingency  should 
the  appearance  of  a  quibble  or  evasion 
intervene  to  save  the  scientific  monstrosity 
from  destruction.  At  the  close  of  this 
second  interview  I  had  the  satisfaction,  if 
not  of  fully  converting  my  friend  to  the 
new  hjrpothesis  of  substantial  sonorous 
pulses,  at  least  of  obtaining  from  him  the 
voluntary  admission  that  such  a  thing  as 
literal  undulations  in  iron  by  the  passage 
of  sound,  causing  its  particles  to  oscillate 
"to  and  fro  with  the  motions  of  pendu- 
lums," to  say  nothing  of  iron  billows  with 
a  wave-length  oi  four  hundred  and  seventy- 
six  feet  from  "condensation  to  condensa- 


tion, "which  the  theory  necessarily  reqnires, 
was  too  infinitely  preposterous  a  supposi- 
tion for  any  scientific  mind  to  entertam 
for  a  single  moment. 

I  now  assert  that  it  is  safe  to  predict 
that  the  elaborate  argument  and  calcula- 
tion just  referred  to,  in  which  Professor 
Tjmdall  unwittingly  proves  by  careful 
figures  and  illustrations  that  the  stridula- 
tion  of  a  locust  raises  the  temperature  of 
the  condensed  half  of  four  square  miles 
of  atmosphere,  and  thus  increases  its  elas- 
ticity and  adds  one  sixth  to  the  velocity 
of  sound,  will  be  regarded  by  future  gen- 
erations as  one  of  the  most  laughable  phil- 
osophical  curiosities  ever  placed  on  record 
by  a  sane  mind,  and  by  the  side  of  which 
the  Ptolemaic  absurdities  (of  ma]cing  the 
earth  the  center  of  the  universe,  with  the 
sun,  moon,  and  stars  revolving  around  it 
every  twenty-four  hours)  sink  into  insig- 
nificance. While  the  amused  reader,  hun- 
dreds of  years  hence,  will  find  no  difficulty 
in  framing  ample  excuse  for  the  Ptolemaic 
school  of  philosophers  on  account  of  the 
manifest  physical  appearances  of  the 
heavens,  he  will  be  able  to  find  nothing  in 
the  scientific  literature  or  the  advanced 
state  of  mental  cultivation  of  this  age  of 
steam  presses  and  lightning  telegraphs  on 
which  to  base  the  least  foundation  for  an 
excuse  palliating  so  stupid  a  theory  as  this 
of  which  Professors  Tyndall,  Helmholtz, 
and  Mayer  are  the  popular  and  acknow- 
ledged champions, — compared  to  which 
the  silliest  scientific  hypothesis  of  Aristotle 
becomes  sound  philosophy. 

Take  the  following  as  one  of  the  many 
inevitable  results  of  the  atmospheric  wave- 
theory  of  sound.  The  hypothesis  that  each 
particular  tone  consists  of  a  regular  se- 
quence of  air-waves,  with  condensations 
and  rarefactions  which  ti^vel  in  symmet- 
rical succession  throughout  the  distance 
the  sound  is  heard,  sometimes  for  many 
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miles,  without  the  tone  being  marred  or 
distorted  in  the  least  degree,  as  distinctly 
taught  by  all  writers  on  the  subject,  is  met 
by  the  following  insurmountable  difficulty 
in  the  very  operation  itself, —  a  difficulty 
which,  when  properly  weighed,  must  break 
down  the  hypothesis  without  the  aid  of 
another  argument. 

Waves  of  water,  to  which  sound-waves 
are  always  compared,  meeting  each  other 
from  three  or  four  diflFerent  directions, will 
clash  together  and  become  broken  up,  dis- 
appearing in  an  indistinguishable  mass  of 
irregular  hillocks,  without  the  possibility 
of  an  approach  toward  reconstruction  after 
collision.     This  is  a  fact  well  known  to 
any  one  who  has  ever  taken  the  trouble  to 
observe  the  action  of  ripples  meeting  on 
the  surface  of  a  pond  froni  the  eflFect  of 
three  or  four  stones  dropped  into  the  water 
a  few  yards  apart.   No  possible  continuity 
of  symmetrical  waves  can  be  traced  after 
such  collision*  and  commingling,  since  a 
system  of  waves  from  one  direction  could 
move  no  farther  in  regular  form  and  order 
after  meeting  a  system  of  equal  amplitude 
from  another  direction.     Much  less  could 
twenty  such  systems  of  undulations,  com- 
ing from  twenty  different  directions,  meet, 
clash,  and   intermingle    indiscriminately, 
and  then  each  series  move  on  as  wavesy 
undisturbed  or  undistorted,  which  is  abso- 
lutely the  case  with  atmospheric  sound- 
waves according  to  the  current  theory, 
since  twenty  musical  instruments  may  be 
playing  at  the  same  time  in  different  direc- 
tions   around    you,   with   their  sonorous 
waves  necessarily  crashing  through  each 
other  and  breaking  up  like  water-waves 
into  manifold  and  irregular  hillocks,  yet 
by  an  effort  of  attention  the  notes  of  each 

• 

mstrument  can  be  distinctly  recognized  as 
pure  and  unbroken  as  if  nineteen  other 
systems  of  sound-waves  were  not  dashing 
through  them  in  different  directions ! 


Need  we  ask  a  clearer  demonstration 
that  the  tones  of  these  various  instruments 
do  not  consist  of  air- waves  which  Professor 
Helmholtz  assures  us,  as  already  quoted, 
move  "exactly  in  the  same  way"  as  water- 
waves,  are  "essentially  identical,"  and  "of  a 
precisely  similar  nature "?  If  these  sounds 
were  really  constituted,  each  of  a  "regular 
sequence"  of  atmospheric  undulations 
moulded  and  sent  off  by  its  respective  in- 
strument, as  Professors  Tyndall  and  Helm* 
holtz  teach  all  through  their  books,  it  would 
inevitably  follow  that  not  a  single  tone 
could  reach  the  ear  undistorted,  or  in  its 
proper  vibrational  form,  if  at  all,  as  the 
waves  would  surely  clash  and  be  broken 
into  a  confused  mass;  for,  let  it  be  dis- 
tinctly remembered  that  if  sound  is  con- 
stituted of  waves  J  then,  whenever  the  waves 
are  ruptured  or  disintegrated, as  they  would 
be  if  a  number  of  systems  clashed  together, 
the  sound  would  be  changed  from  musical 
tones  to  mere  noisey  if  not  destroyed  alto- 
gether! Is  not  this  self-evident  to  every 
mind  competent  to  investigate  scientific 
matters,  especially  in  view  of  the  fact  that 
air-waves  are  "essentially  identical"  with 
water-waves? 

When  on  another  phase  of  the  sound- 
theory  and  when  trying  to  illustrate  the 
operation  of  his  "condensations"  and 
"rarefactions"  in  creating  a  "phase  of 
opposition"  and  producing  "interference," 
Professor  Tyndall  distinctly  teaches  that 
if  only  two  equal  systems  of  waves, whether 
of  sound  or  water,  should  happen  to  "in- 
terfere" by  the  crests  of  one  system  falling 
into  the  furrows  of  the  other  system,  they 
would  mutually  destroy  each  other,  I  will 
quote  his  words : — 

•*In  the  case  of  wattr,  when  the  ^rests  of  one 
system  of  waves  coincide  with  the  crests  of  anothef 
system^  higher  waves  will  be  the  result  of  the  co- 
alescence of  the  two  systems.  But  when  the  crests 
of  one  system  coincide  with  the  sinuses  ox  furrows 
of  the  other  system,  the  two  systems  in  whole  or  in 
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part  destroy  each  other.  This  mutual  destruction 
of  two  systems  of  waves  is  called  interference.  The 
same  remarks  apply  to  sonorous  waves.  If  in  two 
systems  of  sonorous  waves  condensation  coincides 
with  condensation  and  rarefaction  with  rarefaction, 
the  sound  produced  by  such  coincidence  is  louder 
than  that  produced  by  either  system  taken  singly. 
But  if  the  condensations  of  the  one  system  coincide 
with  the  rarefactions  of  the  other,  a  destruction 
total  or  partial  of  both  systems  is  tlie  consequence, 
...  If  the  two  sounds  be  of  the  same  intensity 
their  coincidence  produces  a  sound  of  four  times  the 
intensity  of  either;  while  their  interference  produces 
absolute  silence,** — Lectures  on  Sound,  pp.  284,  285. 

There  is  no  misunderstanding  this  cita- 
tion; for  if  two  systems  of  equal  waves 
from  two  unison  forks,  for  example,  "/«- 
terferCy*  by  the  forks  being  placed  half  a 
wave-length  apart,  so  that  the  "condensa- 
tions" from  one  fork  "coincide"  with  the 
"rarefactions'*  from  the  other,  "their  in- 
terference produces  absolute  silence,**  Yet, 
as  we  see,  twenty  different  sounds,  with 
their  twenty  different  systems  of  air-waves, 
will  infallibly  reach  the  ear  from  as  many 
different  directions,  while  each  individual 
sound  will  be  as  distinctly  heard  by  special 
attention  and  as  perfectly  unbroken  as  if 
no  other  sounds  crossed  its  path.  Is  it 
possible  to  suppose  that  twenty  different 
systems  of  actual,  corporeal  air-waves,  from 
as  many  points  of  the  compass,  can  thus 
crash  through  each  other,  but  invariably, 
without  a  single  exception,  while  being 
fretted  and  broken  into  inexplicable  tum- 
uli, as  they  must  be  if  actual  waves,  each 
proceeds  separately  on  its  journey,  and 
undistorted  enters  the  ear  with  its  "con- 
densations" and  "rarefactions"  unmarred, 
*— as  must  be  the  case  to  represent  the 
appropriate  tone?  Yet  two  systems  of 
sound-waves  are  just  as  liable  to  interfere 
and  cause  "absolute  silence"  as  to  coincide 
and  be  heard! 

Nothing,  it  would  seem,  but  desperation 
in  support  of  a  theory  could  prevent  a 
mind  competent  to  reason  on  a  scientific 


subject  from  seeing  the  contradiction  and 
practical  fallacy  of  the  wave-theory,  from 
this  consideration  alone.  Yet  so  far  from 
throwing  a  ray  of  suggestive  light  on  the 
mind  of  Professor  Tyiidall,  so  absolutely 
wedded  seem  all  his  intellectual  powers 
to  the  manifest  folly  of  air-waves,  that  he 
not  only  is  willing  to  accept  the  stupen- 
dous impossibility  of  twenty  such  systems 
of  atmospheric  undulations  breaking 
through  each  other  and  yet  continuing 
undistorted,  without  the  shadow  of  "inter- 
ference," but  he  raises  tlie  number  to  a 
"thousand" systems  of  such  waves  passing 
through  "the  same  air"  "at  the  same  time," 
and  each  tone  addressing  the  tympanic 
membrane,  if  listened  to  by  the  proper  act 
of  attention.  As  there  is  no  possible  way 
of  knowing  that  "the  same  air"  can  ac- 
commodate a  "thousand"  tones  from  a 
"thousand  instruments"  at  "the  sanae 
time"  only  by  hearing  them,  it  utterly  ex- 
plodes this  idea  of  the  "interference"  of 
air-waves,  and  with  it  the  existence  of 
such  waves  as  the  means  of  sound-propa- 
gation. For,  if  sonorous  air-waves  really 
exist,  and  if  two  systems  stand  an  equal 
chance  of  destroying  each  other  by  inter- 
ference, what  would  become  of  a  "thou- 
sand" systems  from  a  "thousand  instru- 
ments" passing  through  the  same  air  at 
the  same  time?  Professor  Tyndall  re- 
marks : — 

*'The  same  air  is  competent  to  accept  and  tmns- 
mit  the  vibrations  of  a  thousand  instruments  at  the 
same  time.  When  we  try  to  visualize  the  motions 
of  that  air — to  present  to  the  eye  of  the  mind  the 
battling  4ff  the  pulses  direct  and  reverberated—^ 
imagination  retires  baffled  at  the  attempt.'* — Lk- 
tures  on  Sound,  p.  257. 

No  wonder  "the  imagination  retires 
baffled"  at  the  legitimate  consequences 
of  a  theory  so  practically  impossible  and 
absurd,  in  the  very  nature  of  things!  Wc 
have  only  to  reflect  that  the  cylinder  of 
air  entering  the  ear  is  no  larger  than  a 
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straw,  and  that  this  small  body  of  air  has 
to  receive  the  waves  from  "a  thousand  in- 
struments at  the  same  time,"  and  that 
these  are  actual,  physical  air-waves,  with 
"condensations  and  rarefactions,"  some 
of  them  measuring  five^  ten^  and  hvetUy 
feet  from  crest  to  crest  and  of  proportion- 
ate amplitude,  each  instrument  sending 
into  this  small  cavity  from  forty  to  many 
thousand  such  waves  each  second,  and  yet 
that  all  these  billows  of  air,  crashing 
through  each  other  from  different  direc- 
tions at  a  Velocity  of  11 20  feet  a  second 
as  they  approach  the  ear,  fall  undistorted 
against  the  tympanic  membrane,  while, 
kt  it  not  be  forgotten^  any  two  systems  of 
equal  waves  stand  the  same  chance  of  *'^ inter- 
ference'^ and  consequent  ^^ absolute  silence^* 
as  of  being  heard!  No  wonder  that  "the 
imagination  retires  baffled"! 

The  same  difficulty  applies  with  equal 
force  to  the  Undulatory  Theory  of  Light. 
The  waves  of  ether — a  substance  which 
Professor  Tyndall  supposes  to  resemble  a. 
"jelly" — from  a  distant  star, after  crashing 
through  a  million  other  systems  oi  ethereal 
undulations  from  as  many  stellar  bodies, 
liable  to  infinitely  complicated  distortions, 
seem  to  enter  the  eye  without  the  mark  of 
a  collision  on  their  polished  billows! 

Had  Professoi:  Tyndall  informed  his 
class  of  scientific  students  how  a  single 
air-wave  froni  E  of  the  double  bass,  28  feet 
long  and  of  at  least  two  or  three  feet 
amplitude,  if  symmetrically  proportioned 
as  it  should  be  if  "essentially  identical" 
with  water-waves,  could  make  its  way  un- 
broken through  a  cylinder  no  larger  than 
a  quill,  so  as  to  make  a  proper  impression 
as  a  wave  on  the  tympanic  membrane,  he 
would  have  solved  a  problem  incompar- 
ably of  more  importance  than  any  sonor- 
ous demonstration  made  during  his  eight 
lectures,  and  the  class  could  the/i  have 
well  afforded  to  let  him  "  retire  baffled " 


in  regard  to  how  "a  thousand  "such  waves 
could  all  enter  the  ear  at  one  time ! 

While  these  difficulties,  which  couldl  be 
greatly  increased  in  number,  are  utteriyr 
unanswerable  by  the  wave-theory,,  not  cue 
of  them  applies  with  any  force  against  the 
hypothesis  here  maintained  that  sound 
consists  of  corpuscular  emissions  radiated 
in  sonorous  discharges. 

Sound,  being  thus  an  incorporeal  sub- 
stance, not  subject  to  the  physical  laws 
which  control  air-particlas  or  aay  other 
corporeal  molecules,  acts  without  regard 
to  interfering  objects,  only  as  to  their  con- 
ductibility,  just  as  the  intangible  particles 
of  magnetism,  darting  from  the  poles  of  a 
magnet,  know  no  interference  of  even  the 
most  solid  and  imporous  substances.   Yet^ 
as  shown  in  an  earlier  chapter  of  this  work, 
such  magnetic  currents  must  be  emana- 
tions of  attenuated  substance,  since  they 
actually  produce  corporeal  effects — mov- 
ing ponderable  masses  of  iron.    How  sim- 
ple, therefore,  that  sound,  as  constituted 
of  corpuscular  emissions,  under  a  some- 
what similar  law  of  diffusion,  should  defy 
the  interference  of  counteracting  currents 
of  the  same  substance  by  their  passing 
through   each  other  without   disruption? 
Yet  how  plainly  impossible  is  this  action 
with   air-currents   when   the   undulations 
from   two  fans  clashing  in  a  room,  with 
sufficient  smoke  admitted  to  visualize  the 
air-movements,  will  distort  and  completely 
obliterate  each  other's  system  of  waves, 
demonstrating  that  even  two  systems  of 
any  corporeal    undulations,  coming   into 
collision,  will  annihilate  each  other  and 
prevent  all  further  orderly  progress? 

I  now  invite  the  reader  to  a  most  de- 
monstrative argument  against  the  wave- 
theory  of  sound,  and  which  at  the  same 
time  as  conclusively  demonstrates  the  cor- 
puscular hypothesis  to  be  the  only  satis- 
factory or  rational  solution  of  the  problem. 


258 


The  Problem  of  Human  Ufe. 


I  refer  to  the  well-established  scientific 
fact  that  sound  is  wholly  unaffected  by 
the  wind^  only  so  far  as  relates  to  the  small 
effect  from  the  bodily  movement  of  the  at- 
mosphere as  a  conducting  medium^  which,  in 
that  respect,  would  be  no  different  from 
a  body  of  iron  or  water  moving  with  or 
against  the  direction  of  sound  while  con- 
ducting  it. 

Contrary  to  the  popular  idea,  it  has  been 
proved  by  the  careful  observations  of  sci- 
entific men  employed  in  our  Signal  Service, 
as  well  as  in  the  service  of  other  nations, 
that  fog-horns  and  steam  sirens  are  many 
times  heard  against  a  violent  gale  much 
farther  than  with  it,  even  when  the  atmos- 
pheric conditions  seemed  to  be  the  same. 
This  being  the  fact,  would  not  the  ratioci- 
nation of  any  reflecting  mind  force  the 
conclusion  that  sound  is  something  else 
than  physical  air- waves, which,  so  far  from 
traveling  against  the  wind  a  distance  of 
from  ten  to  fifteen  miles,  and  at  a  velocity 
of  over  a  thousand  feet  a  second,  can  not 
travel  against  it  at  all  even  a  dozen  feet, 
when  forced  from  the  mouth  of  the  most 
powerful  fog-horn  in  the  service?  If  the 
mind  reasons  at  all  from  this  annihi- 
lating fact  so  clearly  arrayed  against  the 
atmospheric  wave-theory,  would  it  not  at 
once  be  driven  to  the  conclusion  that 
sound  must  be  some  kind  of  corpuscular 
emanation  which  moves  uninfluenced  by 
the  gross  or  ponderable  materials  through 
which  it  passes,  save  so  far  as  relates  to 
laws  of  conduction,  somewhat  analogous 
to  those  governing  electricity?^ 

General  Duane,  of  our  Signal  Service, 
in  his  report  to  the  Government,  says: — 

•*The  signal  is  often  heard  a  great  distance  in 
one  direction,  while  in  another  it  will  scarcely  be 
audible  at  a  distance  of  a  mile.  This  is  not  the 
effect  of  the  luind,  as  the  signal  is  frequently  heard 
much  farther  against  the  wind  than  with  it.  For 
exnmnle.  the  whistle  on  Cape  Elizabeth  can  always 
be  distinctly  heard  in  Portland,  a  distance  of  nine 


miles,  during  a  heavy  northeast  snow-storm,  tht 
wind  blowing  a  gale  directly  from  Portlamd  towan 
the  wkistur 

But  the  reader  might  query  as  to  whether 
Professor  Tyndall  would  be  willing  to  ad- 
mit such  a  fatal  state  of  facts  against  his 
favorite  theory  of  sound  consisting  simply 
of  air-waves  moulded  and  sent  off  from  a 
fog-horn  or  from  any  other  sound-producing 
instrument.  I  will  allow  Professor  Tyndall 
to  testify  on  this  most  essential  question, 
as  he  does  in  his  Third  Edition  oi Lectures 
on  Soundy  in  which  he  introduces  a  special 
chapter  on  Coast  Signals.  At  page  296, 
reporting  his  observations  off  the  South 
Foreland,  he  says: — 

"At  a  distance  of  9J  miles  from  the  station  the 
whistles  and  horns  were  plainly  heard  against  a 
wind  with  a  force  of  ^ ;  while  on  the  25th,  with  4 
favoring  wind  the  maxiAium  range  was  only6| 
miles.  Plainly^  therefore,  something  else  than  the 
wind  must  be  influential  in  determining  the  range 
of  sound" 

"  Plainly,  therefore,"  Professor  Tyndall, 
sound  must  consist  of  "something  else 
than  "air-waves;  for  if  it  were  only  atmos- 
pheric undulations,  as  the  wave-theory  so* 
clearly  teaches,  it  could  not  be  heard 
against  a  wind  "with  a  force  of  4"  twenty 
feet  from  the  mouth  of  the  most  powerful 
fog-horn  ever  constructed.  It  must  be  an 
exceedingly  slow  wind  which  would  not 
counteract  the  speed  of  air-waves  sent  oflf 
by  the  vibrations  of  a  horn,  which  I  have 
shown  in  a  former  argument  can  not  reach 
to  a  distance  of  but  a  few  feet  in  still  air. 
while  their  velocity  does  not  exceed  five 
to  ten  feet  a  second  even  in  a  quiet  room! 
A  breeze  which  can  be  felt  at  all  would 
travel  faster  than  that. 

One  of  the  central  errors  of  the  wave- 
theory,  and  one  on  which  its  very  existence 
hinges  more  completely,  perhaps,  than  on 
any  other,  is  this  pivotal  supposition  that 
the  vibratory  motion  of  a  sounding  body, 
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such  as  a  string,  tuning-fork,  reed,  or  horn, 
acts  upon  the  elasticity  or  spring  quality 
of  the  atmosphere,  and,  by  shoving  its 
particles  ahead,  transmits  a  shock  or 
"push"  to  other  particles  still  in  advance, 
these  to  others,  and  so  on,  by  which  means 
an  air-wave  or  condensed  pulse  is  driven 
off  to  a  distance  with  the  observed  velocity 
of  sound. 

No  greater  mistake  was  ever  perpetrated 
by  physicists  than  to  suppose  such  a  thing 
as  this  possible  with  a  body  like  our  atmos- 
phere, possessing  perfect  mobility  and  such 
trifling  density,  with  no  measurable  or  ap- 
preciable elasticity  or  spring-force,  under 
slow  displacement,  unless  confined  as  in  a 
tube  and  acted  on  by  a  piston,  I  propose, 
therefore,  at  this  point,  to  make  a  brief 
digression  from  this  question  of  wind  and 
its  supposed,  influence  on  the  range  of 
sound,  at  least  long  enough  to  take  up 
and  analyze  this  problem  of  the  so-called 
spring-power  of  the  air,  and  with  it  this 
vital  supposition  of  the  wave-theory  that 
the  vibratory  motion  of  a  sounding  body 
is  capable  of  transmitting  a  pulse  to  a 
great  distance  from  particle  to  particle 
of  the  air  with  the  observed  velocity  of 
sound. 

In  the  preceding  chapter  it  was  shown 
in  different  ways  that  there  was  no  such  a 
thing,  in  fact  or  in  philosophy,  as  this  so- 
called  "spring- power,"  or  elasticity  of  the 
atmosphere  when  unconfined,which  would 
tend  to  transmit  a  pulse  from  particle  to 
particle  even  a  single  foot  in  advance  by 
the  vibratory  motion  of  a  tuning-fork  or 
other  sounding  body.  Yet  Professor  Tyn- 
dall,  in  his  introductory  lecture  on  sound, 
teaches,  in  the  most  conspicuous  manner, 
that  the  air  acts  in  transmitting  tone  the 
same  as  a  spiral  spring,  when  shoved  lon- 
gitudinally, acts  upon  its  own  substance , 
and  that  if  one  particle  of  air  should  be 
suddenly  pushed,  it  will  communicate  the 


push  to  the  next  particle  in  the  sameMi- 
rection,  it  to  the  next,  and  so  on,  at  the 
observed  velocity  of  sound,  and  through- 
out the  entire  distance  a  sound  may  be 
heard,  if  ten  miles ! 

To  make  sure  that  his  audience  did  not 
fail  to  catch  and  retain  a  correct  idc;a  of 
this  fundamental  principle  of  the  wave- 
theory  of  sound,  the  Professor  proceeded 
to  illustrate  it,  thus  to  impress  it  on  the 
memory,  by  placing  a  row  of  glass  bails  in 
a  groove  so  closely  together  as  to  touch 
each  other,  the  end  one  of  which  being 
pushed  longitudinally  in  the  direction  of 
the  row  would  transmit  the  impulse  through 
the  entire  line, driving  off  the  farthest  ball, 
just  as  the  air-particles  at  a  distance  from 
a  sounding  body  are  claimed  to  be  finally 
driven  against  the  tympanic  membrane, 
thus  causing  it  to  vibrate. 

He  also  illustrated  the  same  idea  by 
employing  a  row  of  boys,  each  with  his 
hands  resting  on  the  shoulders  of  the  one 
in  front  throughout  the  line  of  half  a  dozen, 
more  or  less,  the  hindmost  one  of  whom 
being  pushed  forward  would  communicate 
the  impulse,  by  the  spring-power  of  his 
rigid  arms,  to  the  next,  he  to  the  next,  and 
so  on,  the  last  boy  being  pushed  over,  hav- 
ing no  other  boy  in  front  of  him  to  receive 
the  shock!  But  I  must  quote  the  lecturer's 
words,  in   order  to  properly  convey  the 

idea : — 

••  I  place  these  balls  along  9.  groove,  thus,  Fig.  i, 
each  of  them  touching  its  neighbor.  Taking  one 
of  them  in  my  hand,  I  urge  it  against  the  end  of 
the  row.  Tht  motion  thus  imparted  to  the  first  ball 
is  delivered  up  to  the  second,  the  motion  of  the  sec- 
ond is  delivered  up  to  the  third,  the  motion  of  the 
third  is  imparted  to  the  fourth;  each  ball  after 
having  given  up  its  motion  returning  itself  to  rest. 
The  last  ball  only  of  the  row  flies  away.  Thus  is 
sound  conveyed  from  particle  to  particle  through  the 
air.  The  particles  which  fill  the  cavity  0/ the  eat 
are  finally  driven  against  the  tympanic  membrane, 
which  is  stretched  across  the  passage  leading  to  the 
brain.  This  membrane,  which  closes  the  *drum* 
of  the  ear,  ix  thrown  into  vibration**  hz. 
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Speaking  of  the  row  of  boys,  hie  says : — 

**  We  could  thus  transmit  ^push  through  a  row 
of  a  hundred  boys,  each  particular  boy,  however, 
only  swaying  to  and  fro.  Thus  also  wt  send  sound 
through  the  air  and  shake  rhe  drum  of  the  distant 
ear^whiU  each  particular  particle  of  the  aircdncemed 
in  the  transmission  of  tlu  pulse  makes  only  a  small 
oscillation,*' — Lectures  on  Sounds  pp.  3,  5. 

Now,  I  emphatically  protest  that  this 
entire  argument,  from  beginning  to  end, 
as  thus  illustrated,  is  the  sheerest  scientific 
nonsense,  and  contains  not  one  scintilla 
of  philosophical  truth.  Nothing  but  the 
manifest  sincerity  of  the  lecturer  while 
elaborating  these  illustrations  prevents 
one  from  suspecting  that,  so  far  from  se- 
riously intending  them  as  a  pertinent  in- 
culcation of  scientific  truth,he  was  adroitly 
attempting  to  play  a  practical  joke  on  his 
class,  or  possibly  might  have  been  trying 
to  ascertain, as  a  psychological  experiment, 
to  what  extent  an  intelligent  audience 
could  be  duped  to  believe  in  the  most 
monstrous  and  ridiculous  fallacies  when 
inculcated  as  science! 

To  teach,  as  he  did,  that  the  vibrating 
prong  of  a  tuning-fork  moving  in  one  di- 
rection at  the  trifling  velocity  of  only  seven 
or  eight  inches  in  a  second  (which  he  must 
have yif^/^V/^/v  called  **swiftly  advancing"!) 
through  a  substance  having  xht  fluxiiiity 
and  small  density  of  air,  should  give  to  its 
particles  any  kind  of  a  forward  impetus 
or  "push"  which  could  affect  the  atmos- 
phere a  foot  in  advance  of  the  prong,  is 
so  clearly  foundationless  in  reason  that  it 
can  only  be  accounted  for  on  the  suppo- 
sition of  a  practical  joke,  a  psychological 
experiment,  or,  if  serious,  as  an  indication 
of  the  densest  innocence  of  all  true  scien- 
tific knowledge  on  the  part  of  the  speaker. 

There  evidently  can  be  no  justifiable  or 
even  pardonable  excuse  in  a  great  scien- 
tist deliberately  comparing  this  assumed 
spring-pouter  of  the  free  particles  of  air  to 
the  action  of  "glass  balls"  secured  in  a 


"groove,"  which  must  necessarily  be  des- 
titute  of  all  lateral  mobility  or  power  <rf 
escaping  sidewise,  and  hence  are  mechan- 
ically compelled,  when  pushed  in  the  man- 
ner described,  to  communicate  their  m<^ 
tion  from  the  balls  in  the  tear  to  those  in 
front!  Had  the  lecturer  been  illustrating 
the  action  of  air  confined  in  a  tube  and 
operated  on  by  a  closely  fitting  piston,  as 
was  done  by  Professor  Mayer  (see  pages 
III,  112),  there  would  have  been  some 
appropriateness  in  thus  exhibiting  to  his 
audience  the  row  of  glass  balls  restricted 
to  a  "groove."  As  it  was,  however,  these 
balls  having  been  employed  to  illustrate 
the  spring-power  of  air  perfectly  free  to 
move  laterally^  and  to  show  how  a  body 
like  the  prong  of  a  tuning-fork,  by  moving 
slowly  through  it, would  shove  its  particles 
ahead,  and  thus  transmit  the  "push"  from 
one  particle  to  another,  the  illustration 
becomes  as  absurd  as  it  is  unscientific  and 
superficial. 

As  well  might  this  lucid  philosopher 
exhibit  to  his  audience  a  ball  oi platinum 
as  a  pertinent  illustration  of  the  density 
and  specific  gravity  of  a  similar  ball  of 
cork  I  Such  a  performance  would  be  so 
flatlv  ridiculous  that  it  could  not  be  even 
mitigated  by  calling  it  2. joke.  Yet  it  would 
not  be  a  whit  more  monstrous  than  to  thus 
present  the  action  of  a  row  of  glass  balls 
secured  in  a  "groove"  as  a  suitable  and 
pertinent  illustration  of  unconfined  air- 
particles  circulating  in  free  space!  He 
might  safely  and  pertinently  exhibit  the 
ball  of  platinum  to  elucidate  the  contrast, 
or  point  out  the  difference  between  it  and 
the  ball  of  cork^  but  not  otherwise.  So  he 
could  have  appropriately  employed  the 
row  of  glass  balls  thus  secured  in  a  "groove" 
to  point  out  the  difference  between  the 
spring-force  and  elasticity  of  atmosphere 
confined  in  a  tube,  and  its  marvelous  mo- 
bility, freedom    from    spring-power,  and 
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tendency  to  equilibrium,  when  circulating 
in  open  space!  But  really  to  occupy  the 
time  of  his  audience  with  the  action  of  the 
row  of  balls,  thus  secured  against  the  possi- 
bility of  lateral  motion^  as  a  proper  illustra- 
tion of  free  air-particles,  and  to  prove  that 
they  tend  to  shove  each  other  straight 
ahead,  as  did  this  eminent  physicist,  is 
simply  a  laughable  travesty  on  an  illus- 
trated scientific  lecture;  and  I  am  aston- 
ished that  any  audience  of  sufficient  intel- 
ligence to  be  attracted  to  such  an  exhi- 
bition could  permit  the  speaker,  however 
renowned,  to  escape  scot  free,  and  not 
"pin  him  down,"  to  use  his  own  words, 
and  pulverize  him  on  the  spot,  after  incul- 
cating such  transparent  philosophical  non- 
sense  and  calling  it  science ! 

On  page  112  I  charged  physicists  with 
utterly  ignoring  the  mobility  of  the  air, — 
that  is,  its  tendency  to  flow  in  all  direc- 
tions, and  then  form  an  equilibrium, when- 
ever disturbed, — one  of  its  most  persistent 
and  remarkable  characteristics.  I  ask  the 
candid  reader  if  we  have  not  here,  in  this 
unmistakable  illustration  of  the  row  of 
glass  balls,  the  clearest  proof  that  my 
arraignment  was  just?  It  is  entirely  man- 
ifest, as  any  one  can  see,  that  a  single 
word  from  Professor  Tyndall,  on  the  occa- 
sion of  this  exhibition,  as  to  the  lateral 
mobility  of  the  air,  or  its  tendency  to  get 
out  of  the  way  of  a  passing  object  by 
moving  to  the  right  or  left,  and  thus  take 
its  place  behind  it,  would  have  hopelessly 
mined  his  lecture,  by  neutralizing  every 
point  he  attempted  to  make  out  of  his 
elaborate  illustrations  of  the  balls  and  the 
row  of  boys!  To  have  taught,  as  he  did, 
first  that  a  sound  is  simply  an  air-wave 
transmitted  as  a  "push"  from  particle  to 
particle  of  the  atmosphere,  the  same  as 
the  motion  of  the  hindmost  ball  is  com- 
municated through  the  row,  and  then  to 
have  added  that  unlike  the  row  of  balls 


confined  in  the  groove,  the  air-particles 
possess  lateral  vao^'Xxly  and  are  free  to  slip 
around  behind  and  not  be  puslud  at  all^  it 
must  be  manifest  to  any  one  would  have 
literally  shelved  his  whole  argument,  and 
brought  down  the  house  in  laughter  at 
such  a  philosophical  fiasco. 

He  can  not  deny  the  correctness  of  this 
criticism,  because,  according  to  the  clearly 
expressed  intention  of  his  argument  as 
thus  illustrated,  and  as  absolutely  required 
by  the  wave-theory,  the  air-particles  in 
front  of  the  tuning-fork's  prong  have  no 
more  tendency  or  power  to  get  out  of  the 
way,  to  the  right  and  left,  by  exercising 
their  mobility,  and  thus  avoid  being  com- 
pressed and  pushed  ahead,  than  had  the 
glass  balls  confined  in  the  "groove"!  If 
atmospheric  particles  have  any  such  a 
power,  then  away  goes  all  this  talk  about 
transmitting  condensed  air-waves  to  a  dis- 
tance. 

The  lateral  mobility  of  the  atmosphere 
being  thus  wholly  incompatible  with  that 
wave-motion  or  spring-power  of  the  air- 
particles  required  by  the  current  theory 
of  sound,  hence  the  suppression  of  any 
reference  to  it  in  the  writings  of  physicists 
when  discussing  sonorous  propagation.  I 
assert  that  not  om  suth  reference  can  be 
found  in  any  work  treating  on  this  subject  I 
It  speaks  illy  enough  for  the  advancement 
of  true  science  to  have  the  charge  justly 
thrust  into  the  faces  of  physicists  that  a 
well-known  physical  fact,  such  as  this  un- 
questionable law  of  pneumatics,  has  to  be 
ignored  because  it  is  in  direct  conflict 
with  the  pivotal  and  central  principle  of 
the  wave-theory  of  sound! 

Yet  it  stands  on  record,  and  can  not  be 
controverted,  that,  according  to  the  evi- 
dence adduced  all  the  way  through  the 
preceding  pages  of  this  monograph  from 
the  writings  of  these  great  authorities,  the 
wa,ve-theory  of  sound  is  pontinually  forced 
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to  ignore  the  simplest  laws  of  mechanics, 
pneumatics, and  acoustics, in  order  to  main- 
tain its  existence.  Even  if  it  has  to  assume 
that  a  trifling  insect  is  capable  of  displac- 
ing and  oscillating  to  and  fro  a  mass  of 
ponderable  matter  weighing  two  thousand 
million  tons,  as  was  abundantly  demon- 
strated in  the  preceding  chapter,  this  is 
nothing  to  the  importance  of  tympanic  in- 
bration,  for  example,  because  that  is  a  part 
of  the  wave-theory,  and  must  not  be  sup- 
pressed! So  the  mobility  of  the  air,  ex- 
actly as  self-evident  as  its  compressibility 
or  elasticity y  must  be  quietly  suppressed, 
that  the  ridiculous  hypothesis  of  atmos- 
pheric spring-power  in  the  free  air  may 
survive  and  be  taught  as  a  part  of  the 
current  sound-theory!  But  ignore  it  as 
they  may,  physicists  can  rest  assured  that 
as  certain  as  the  day  of  doom  overtakes 
every  false  theory  sooner  or  later,  just  so 
certain  does  this  single  physical  fact  of  the 
mobility  of  the  air  ring  the  death-knell  of 
the  wave-theory  of  sound  the  moment  it  is 
understood  and  brought  to  bear  on  the 
question.  As  well  might  physical  philos- 
ophers attempt  to  ignore  the  fusibility  of 
lead  or  undertake  to  suppress  the  law  of 
gravitation,  as  to  try  to  ward  off  the  fatal 
effects  of  the  principle  of  atmospheric  mo- 
bility in  neutralizing  this  so-called  spring- 
power  of  the  air  as  illustrated  by  the  row 
of  glass  balls !  This  stubborn  law  of  physics 
will  not  down  at  the  bidding  of  any  philo- 
sophical formula,  and  refuses  to  be  sup- 
pressed or  ignored  any  longer  at  the  behest 
of  any  so-called  scientific  theory. 

I  do  not  charge  these  authorities  with 
the  wilful  suppression  of  this  scientific 
fact  of  atmospheric  mobility.  They  may 
have  done  so  unpremeditatedly,  and  I  do 
not  wish  to  be  understood  as  insinuating 
to  the  contrary.  Yet  there  is  such  a  thing 
as  being  scientifically  dishonest  without 
meaning  to  be,  or  even  knowing  it.    As 


paradoxical  as  this  may  seem,  yet  in  one 
sense  it  may  contain  the  elements  of  truth. 
Is  it  not  possible  to  be  so  wedded  to  a 
favorite  theory,  and  to  be  so  in  the  habit 
of  bending  all  our  energies  to  its  support, 
that  in  discussing  its  principles  and  the 
laws  involved,we  many  times  involuntarily 
ignore  difficulties  which  thrust  themselves 
in  our  way,  and,  rather  than  be  annoyed 
with  what  we  allow  ourselves  to  fancy  for 
the  time  as  temporary  troubles,  we  shut 
our  eyes  to  real  objections,  and,  by  thus 
putting  off  the  evil  day  and  refusing  to 
face  them  at  once,  absolutely  ignore  ob- 
stacles which,  if  taken  up  and  analyzed, 
would  have  overthrown  our  hy]>othesis? 
Be  this  as  it  may,  no  man  is  in  a  condition 
to  properly  investigate  the  details  of  a 
scientific  theory  till  he  is  able  to  suppress 
and  utterly  stamp  out  this  defective  ten- 
dency of  human  nature,  and  to  look  at 
physical  phenomena,  however  they  may 
cross  his  path,  with  the  sole  object  of  ar- 
riving at  the  truth,  whichever  way  it  may 
lead,  and  of  accepting  its  principles  and 
laws,  even  if  his  most  cherished  hypoth- 
eses are  thereby  dashed  to  the  ground. 

It  is  on  this  basis  that  I  make  my  com- 
plaint and  enter  my  charge  against  Pro- 
fessor Tyndall  as  a  popular  instructor  on 
questions  of  physical  science,  and  insist 
that  a  public  lecturer  so  recklessly  careless 
of  accuracy,  or  else  so  blinded  by  the  in- 
fluence of  a  pre-adopted  theory,  and  hence 
so  uninformed  on  the  scientific  subjects 
he  attempts  to  discuss,  as  not  to  know  that 
the  movement  of  the  open  hand  through 
the  air  at  a  velocity  of  only  sexfen  or  eight 
inches  in  a  second  could  produce  no  effect 
whatever  on  the  air-particles  a  foot  in  ad- 
vance, owing  to  this  principle  of  mobility 
(let  alone  conveying  a  ^''condensation  and 
rarefaction**  of  the  atmosphere  to  a  dis- 
tance of  hundreds  of  yards,  and  at  a  ve- 
locity of  over  a  thousand  feet  a  second), 
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justly  cams  and  ought  to  receive  the  ridi- 
cule of  the  whole  scientific  world.  Yet 
such  a  motion  of  the  hand,  by  being  con- 
■i  tinuous  throughout  the  second,  instead  of 
J)eing  divided  up  into  segmentary  motions 
of  sixteentJis  of  an  inch  but  of  no  greater 
velocity,  ought  to  have  more  than  twenty 
times  the  effect  of  utilizing  this  so-called 
ipring-power  of  the  air  and  of  transmitting 
a  condensed  pulse  to  a  distance  that  a 
tuning-fork's  prong  would  have,  being 
twenty  times  as  large  and  passing  through 
the  air  with  the  same  velocity. 

Does  not  every  scientific  thinker,  who 
is  competent  to  reason  at  all  on  this  sub- 
ject, know  that  if  the  movement  of  the 
katui  through  the  air  at  a  speed  of  seven 
$r  eight  inches  in  a  second  would  not  send 
a  pulse  or  condensation  to  a  distance  at 
the  observed  velocity  of  sound,  then  cer- 
tainly the  movement  of  the  same  hand  the 
sixteenth  of  an  inch  in  the  same  direction 
and  at  the  same  velocity  could  not  produce 
any  greater  effect?  And  if  the  luxnd  mov- 
ing  a  sixteenth  of  an  inch  at  that  trifling 
velocity  would  produce  no  such  condensa- 
tion of  the  air  at  a  distance,  then  pray  tell 
us,  ye  astute  physicists,  how  it  is  that  a 
tuning-fork's  prongs  only  one  twentieth  as 
large,  moving  exactly  the  same  distance 
and  at  the  same  velocity,  should  send  off 
an  atmospheric  condensation  and  rarefac- 
tion at  a  velocity  of  1120  feet  a  second? 

It  was  demonstrated  mathematically  in 
the  preceding  chapter  that  the  prong  of 
any  tuning-fork  can  move  only  at  a  velocity 
of  seven  or  eight  inches  in  a  second  in  one 
direction^  and  consequently  that  it  is  the 
essence  of  absurdity  to  supp>ose,  as  acous- 
ticians have  always  done,  that  the  sound 
generated  by  a  vibrating  body,  like  a  fork 
or  string,  was  caused  by  condensed  waves 
tent  through  the  air  by  a  movement  of 
such  trifling  velocity.  As  the  reader  will 
recollect,  I  took  the  liberty  of  laying  down 


for  the  first  time  the  new  acoustical  law 
by  which  the  true  cause  of  the  generation 
of  sound  was  clearly  expressed,  to  which 
I  would  again  earnestly  call  the  attention 
of  physicists.     (See  pp.  92,  93.) 

Nothing,  in  fact,  but  this  superficial  and 
universal  misconception  of  supposing  that 
a  tuning-fork's  prong  "swiftly"  advances 
when  its  movement  is  almost  snail-like  (not 
half  as  fast  as  a  child  a  year  old  can  walk, 
as  proved  at  page  99),  could  ever  have  so 
misled  physicists  in  regard  to  this  erro- 
neous idea  of  "moulding"  and  "carving** 
and  "sending  off"  air-waves  at  the  enor- 
mous velocity  of  sound-pulses.  If  it  had 
ever  once  flashed  across  the  minds  of  these 
investigators  of  acoustical  phenomena  that 
a  sounding  string  or  prong  of  a  tuning- 
fork  was  never  known  to  travel  as  fast  as 
one  foot  in  a  second  in  one  direction^  all  this 
nonsense  about  the  spring-power  of  the 
free  air,  and  of  the  slowly  moving  prong 
or  string  carving  and  moulding  it  into  con-^ 
densations  and  rarefactions^  and  sending 
them  off  at  a  velocity  of  1 1 20  feet  a  sec- 
ond by  such  snail-like  displacement,would 
long  since  have  disappeared  from  works 
on  science,  and  physicists  of  to-day  would 
be  looking  back  with  astonishment  at  the 
superficiality  and  stupidity  of  their  breth- 
ren of  the  past,  just  as  astronomers  of  the 
present  time  are  often  amazed  at  the  want 
of  perspicacity  in  mathematicians  of  the 
Ptolemaic  school,  who  believed  the  earth 
to  be  the  center  of  the  universe,  and  that 
the  sun,  moon,  and  stars  revolved  around 
It  every  twenty-four  hours. 

As  inconceivable  as  it  must  seem  to  the 
scientific  students  of  our  colleges  all  over 
the  land,  and  as  an  illustration  of  my  pres- 
ent argument,  it  is  an  indisputable  fact 
that  even  this  greatest  and  most  reliable 
of  modem  investigators  of  physics,  Pro- 
fessor Helmholtz,  honestly  supposed  that 
the  prong  of  a  tuning-fork    necessarily 
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travels  ^^very  much  faster ^^  to  use  his  exact 
words,  than  the  ball  of  a  swinging  pendu- 
lum, as  already  quoted,  while  any  scien- 
tific mechanic  knows,  or  may  know  by  a 
moment's  calculation,  that  a  pendulum 
having  beats  of  two  seconds  each,  and  os- 
cillating through  a  third  of  a  circle, actually 
travels  more  than  twenty  times  ''^faster*'  than 
the  motion  of  the  prong  of  any  tuning-fork 
ever  constructed!  (See  quotation  from 
Hclmholtz,  page  92.) 

This  same  investigator,  looked  up  to  as 
the  highest  standard  authority  on  all  ques- 
tions of  physical  science  in  our  colleges 
and  universities,  honestly  supposed  (be- 
cause it  appeared  to  harmonize  with  the 
requirements  of  the  wave-theory  of  sound) 
that  a  violin-string  oscillates  normally  with 
a  velocity  *V«:.i**  times  greater  than  that  of 
the  bow  in  the  player's  hand,  while,  as  it 
was  fully  demonstrated  in  the  preceding 
chapter,  the  average  velocity  of  the  string 
in  playing  was  not  one  fourth  that  of  the 
bow,  or  not  more  than  one  fortieth  as  much 
as  supposed  by  this  world-renowned  au- 
thority! (See  quotation  and  exposition, 
pages  95,  96,  and  onward.) 

Then  look  for  one  moment  at  the  words 
of  our  most  popular  English  authority  on 
Sound,  Light,  and  Heat, — Professor  Tyn- 
dall, — whose  works  are  so  sought  after  as 
to  be  translated  into  most  of  the  lan- 
guages of  Europe: — 

"  Imagine  one  of  the  prongs  of  the  vibrating  fork 
rwiftly  advancing\7iX  the  enormous  velocity  of  j^z/<r/» 
or  eight  inches  in  a  second f\  It  compresses  the  air 
immediately  in  front  of  it  [Maik  the  language, — 
not  to  the  right  nor  to  the  l^ft  of  it,  but  **  imme- 
diately in  front  of  it,"  just  as  the  glass  balls  in  the 
"groove"  push  each  other  straight  ahead  if  we 
shove  the  hindmost  one!],  and  when  it  retreats  it 
leaves  a  partial  vacuum  behind^  the  process  being 
repeated  at  every  subsequent  advance  and  retreat. 
The  whole  function  of  the  tuning-fork  is  to  carve 
the  air  into  these  condensations  aatl  rarefactions** 
^—Lectures  on  Sounds  p.  62. 
^  *•  Figure  clearly  to  your  minds  a  harp-string  vi- 


brating to  and  fro;  it  advances,  and  causes  the 
particles  of  air  in  front  of  it  [the  same  as  the 
tuning-fork's  prong,  not  to  the  right  or  left,  bat 
**iii  front,"  just  as  the  glass  balls  and  the  boys 
push  each  other,  straight  ahead,  without  latetal 
mobility  f\  to  crowd  together,  thus  producing  a  cm* 
densation  of  t/ie  air" — Heat  as  a  Mode  of  Motion^ 
p.  225. 

Now,  it  is  entirely  plain,  if  there  is  the 
slightest  appropriateness  in  the  illustration 
of  the  row  of  glass  balls  in  connection  with 
the  language  here  used,  that  sound  should 
only  travel  in  a  line  directly  in  advance  of 
the  moving  body  which  generates  it^  since  the 
sound  is  only  produced  by  the  compression  of 
tlie  air^  and  the  air  can  only  be  condensed 
^immediately  in  front''  of  the  fork  or  string, 
just  as  the  glass  balls  can  only  communi- 
cate their  motion  from  one  to  another  in 
the  line  of  the  "groove,"  no  provision 
whatever  being  made  for  the  transmission 
of  their  motion  to  the  right  hand  or  to  the 
left,  since  all  lateral  mobility  of  the  balls 
as  well  as  of  the  air-particles  is  ignored! 

Thus,  the  illustrations  of  the  glass  balls 
and  the  row  of  boys  have  the  rare  merit 
of  consistency,  being  in-  perfect  harmony 
with  the  teaching  of  the  same  authority  as 
to  the  manner  in  which  sound  is  sent  off 
by  a  vibrating  body, — namely,  in  advance 
only,  as  just  quoted.  In  perfect  keeping 
with  this  notion  of  spring-power,  and  ac- 
cording to  the  expressly  worded  language 
here  cited,  the  prong  as  well  as  the  string 
^^advances"  and  ''^compresses  the  air  imme- 
diately in  front  of  it,"  and,  like  the  balls, 
producing  no  effect  either  to  the  right  or 
left.  But  when  we  come  to  consider  the 
well-known  fact  that  the  sound  oi  a  tuning- 
fork  is  actually  heard  and  equally  as  well 
at  the  right  and  left  of  the  prong,  where 
there  is  no  lateral  motion  whatever,  and 
consequently  where  there  can  be  no  com* 
pression  of  the  air,  what  betomes  of  this 
beautiful  row  of  glass  balls  and  this  accom- 
modating file  of  performing  boys?    The 
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truth  is,  the  wave-theory  of  sound  breaks 
down  right  here,  unless  logic  and  reason 
have  been  banished  from  the  earth,  re- 
quiring no  other  argument  to  shatter  it 
than  the  illustrations  and  the  teaching  of 
Professor  Tyndall,  as  just  quoted;  for, 
since  the  row  of  balls  ignores  the  lateral 
mobility  of  the  air,  and  since  the  prong  of 
the  tuning-fork  only  "compresses  the  air 
immediately  \n front  of  it,"  having  no  mo- 
tion to  the  right  or  left,  and  hence  no 
compressive  force  in  that  direction,  the 
single  well-known  fact  that  sound  is  heard' 
in  that  direction  as  well  as  in  the  line  of 
its  oscillation,  demonstrates  that  sound  is 
not  produced  by  atmospheric  condensa- 
tions at  all,  and  hence  that  this  spring- 
power  of  the  free  air  by  which  hypothetic 
sound-waves  are  sent  to  a  distance  is 
purely  chimerical,  having  no  foundation 
in  fact. 

We  thus  reach  the  unavoidable  conclu- 
sion that  this  assumed  spring-power  of  the 
free  air,  by  which  a  pulse  or  wave  may  be 
driven  off  by  means  of  a  slowly  moving 
body  like  the  prong  of  a  tuning-fork, 
amounts  to  absolutely  nothingy  and  any 
physicist  worthy  of  the  name  ought  to 
know  it.  If  I  move  my  open  hand  through 
the  air  at  the  velocity  of  a  tuning-fork's 
prong  (seven  or  eight  inches  in  a  second), 
instead  of  the  particles  of  air  being  com- 
pressed and  pushed  ahead  on  the  principle 
of  a  spiral  spring  or  in  any  manner  analo- 
gous to  the  row  of  glass  balls,  thus  sending 
a  "condensation  and  rarefaction"  off  at  a 
velocity  of  11 20  feet  a  second,  any  one 
with  the  faintest  idea  of  the  laws  of  pneu- 
matics knows  or  ought  to  know  that  the 
air-particles  in  front  of  my  hand,  bringing 
their  mobility  into  play,  move  to  the  right 
and  left  as  the  hand  advances,  circle 
around  it,  and  in  the  most  orderly  manner 
take  their  place  behind  it,  thus  re-estab- 
iishing  the  equilibrium  and  equalizing  the 


displacement  caused  by  the  moving  hand 
without,  in  all  probability,  stirring  the  aii 
a  foot  from  my  hand  in  any  direction. 

Did  Professor  Tyndall,  I  would  ask,  ob- 
serve any  such  phenomena,  while  present- 
ing these  illustrations  to  his  London  au- 
dience, as  the  front  balls  slipping  out  of 
the  groove  to  the  right  and  left  passing 
around  and  taking  their  place  in  the  groove 
behind,  as  he  gave  the  row  a  push?    If  he 
did  not,  then  there  was  not  the  slightest 
pertinency  in  his  illustration,  or  similarity 
to  the  manifest  action  of  air-particles,since 
the  main  thing  always  resulting  from  the 
movement  of  an  object  such  as  the  hand 
through  the  air,  is  not  to  cause  a  pulse  to 
travel  ahead  to  a  distance  or  in  any  direc- 
tion, but.  for  the  disturbed  air  to  accom- 
plish an  equilibrium,  and  make  good  the 
displacement  of  its  particles  by  the  short- 
est possible  route.     I  do  not  insist  that  an 
illustration  shall  go  on  all  fours,  or  that  it 
shall  be  coerced,  to  elucidate  points  not 
essentially  involved  in  the  argument,  but 
I  deny  that   there  is  any  illustration  of 
aerial  displacement  at  all  in  this  movement 
of  these  glass  balls,  or  the  semblance  of 
analogy   between    the    shoving  of    them 
straight  ahead  while  confined  in  a  **groove" 
and  the  disturbance  of  the  freely  circulat- 
ing air  by  a  slowly  moving  body  like  a 
tuning-fork's  prong;  and  hence  the  attempt 
by  this  lecturer  to  represent  the  two  ac- 
tions as  in  the  slightest  degree  analogous, 
I  insist  was  simply  practicing  a  deliberately 
contrived,  though  perhaps   unintentional, 
imposition  upon  his  audience. 

Had  his  performing  boys  been  half  as 
bright  as  they  might  have  been, with  a  few 
minutes'  private  training  before  they  made 
their  appearance  on  the  platform  to  assist 
in  this  farcical  illustration  of  aerial  dis- 
turbance, they  could  have  produced  a 
genuine  sensation,  as  discomfiting  to  the 
lecturer  as  it  would  have  been  beneficial 
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to  his  auditors,  and  one  which  would  have 
caused  Professor  Tyndall  to  open  his  eyes 
as  they  were  perhaps  never  opened  before. 
It  would  have  only  required  the  front  lads 
of  the  row  to  gently  slip  out  of  line  to  the 
right  and  left  and  fall  back  to  the  rear  as 
the  Professor  gave  the  hindmost  boy  a 
"push"!  They  would  in  this  manner  have 
at  least  conveyed  some  faint  idea  of  the 
action  of  air  when  disturbed  by  a  body 
passing  through  it,  instead  of  utterly  mis- 
representing it,  as  they  were  forced  to  do 
under  the  tuition  and  manipulation  of  this 
great  physicist!  Had  the  boys  been  a 
dozen  years  old,  and  possessed  the  advan- 
tages of  an  ordinary  education  up  to  that 
age,  I  very  much  doubt,  if  they  had  been 
left  to  their  own  common  sense,  whether 
they  might  not  have  been  able  to  explode 
this  great  lecture  in  the  wrfy  intimated 
without  any  private  prompting,  while  the 
audience  would  have  evidently  gone  home 
with  a  good  deal  more  of  practical  scien- 
tific knowledge  in  their  heads  by  the  trick 
than  they  received  in  witnessing  such  a 
worthless  "comedy  of  errors." 

But  I  have  said  enough  on  this  question 
of  the  so-called  spring-power  of  the  air  to 
convince, as  I  believe,any  unbiassed  mind 
that  the  small  vibratory  motion  of  a  sound- 
ing body,  even  such  as  a  fog-horn,  would 
be  incapable  of  transmitting  a  condensed 
wave  to  a  distance  of  a  single  foot  against 
the  slightest  breeze  which  could  be  felt  at 
all,  to  say  nothing  of  counteracting  and 
traveling  against  a  gale  moving  with  a  ve- 
locity of  thirty  miles  an  hour,  or  forty-four 
feet  a  second. 

The  sound  of  the  fog-horn  must,  there- 
fore, consist  of  something  else  than  air- 
waves. What  can  it  be,  I  ask  the  un- 
prejudiced reader,  if  the  wave-hypothesis 
fails  to  explain  it,  as  it  manifestly  does? 
Surely  there  is  no  middle  ground  to  as- 
sume between  wave-motion  and  the  emis- 


sion of  some  kind  of  imponderable  cor* 
puscles  generated  by  the  vibratory  motion 
of  the  sounding  body,  analogous  to  mag- 
netic particles,  which  propagate  themselves 
through  the  air  and  through  other  sub- 
stances in  defiance  of  such  physical  con- 
ditions as  atmospheric  currents. 

If  my  hypothesis  is,  therefore,  the  true 
one,  it  would  seem  that  this  imponderable 
sonorous  substance,  whatever  it  may  con- 
sist of,  should  travel  at  the  same  velocity 
against  the  wind  as  with  it,  minus  the  ve- 
locity of  the  atmosphere  itself, which,being 
the  conducting  medium  of  the  sound-par- 
ticles and  traveling  bodily  in  an  opposite 
direction  must  necessarily  subtract  that 
much  from  their  speed.  That  is  to  say,  if 
a  gale  is  blowing  twenty  miles  an  hour, 
with  a  temperature  of  sixty  degrees  Fah- 
renheit, sound,  which  travels  in  still  air 
1 1 20  feet  a  second,  would  move  against 
this  current  but  109 1  feet  a  second, because 
the  air  itself  moves  in  the  opposite  direc« 
tion  29  feet  a  second,  which  must  neces- 
sarily be  deducted.  It  is  just  the  same  in 
principle  as  if  electricity  traveled  1000 
miles  a  second  through  a  wire,  while  the 
wire  was  itself  drawn  a  mile  a  second  in 
the  opposite  direction.  It  requires  no  ar- 
gument to  show  that  the  fonji^ard  advance 
of  the  electric  pulse  would  be  but  999  miles 
a  second  instead  of  1000.  I  will  here  ven- 
ture the  prediction  that  this  formula  as  to 
the  effect  of  wind  will  be  found  accurate 
whenever  future  science  shall,  by  careful 
experiment,  ascertain  the  facts,  which  will 
show  that  sound-pulses  or  sonorous  dis* 
charges  travel  absolutely  unaffected  bjr 
air-currents,  thus  furnishing  a  clear  dem- 
onstration that  air  waves,  with  "conden* 
sations  and  rarefactions,"  and  a  "small 
excursion  to  and  fro"  of  the  air-particles 
composing  the  waves,  have  nothing  what- 
ever to  do  with  sound-propagation,  since 
they  could  not  travel  against  the  wind  at  all 
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One  would  think  that  this  fact  alone, 
of  sound  traveling  with  nearly  the  same 
intensity  and  to  the  same  distance  against 
the  wind  as  with  it,  so  clearly  shown  by 
'jhe  testimony  recently  quoted,  ought  to 
have  opened  the  eyes  of  scientific  men 
long  ago  to  the  self-evident  impossibility 
of  sound   traveling  by  means  of  atmos- 
pheric undulations  driven  off  from  a  vi- 
brating body  like  a  fog-horn.     It  would 
really  seem  that  a  logical  mind  ought  not 
to  reflect  on  the  problem  one  minute,  in 
view  of  this  evidence, without  being  forced 
to  the  conclusion  that  air-waves,  with  the 
oscillation  "to  and  fro"  of  all  the  particles 
involved  in  the  transmission,  utterly  fall 
short  of   explaining    the    phenomena   of 
sound-propagation.     That  physicists  have 
not  long  since  reached  this  conclusion  can 
only  be  accounted   for  by  the  fact  that 
such  a  thought  as  calling  in  question  the 
truth  of  the  long-established  and  univer- 
sally accepted  wave-theory  of  sound  was 
too  preposterous  a  supposition  to  find  a 
resting-place    in    their   learned    heads, — 
though  they  have  told  us  over  and  over 
again,  as  recently  quoted,  that  sound-waves 
in  air  move  "exactly  in  the  same  way"  as 
water-waves,   are   "essentially   identical," 
and  "precisely  similar."     Yet  there  is  not 
to-day  an  engineer  who  would  not  laugh 
in  the  face  of  a  man  who  should  assert 
that  a   steamboat,  anchored*  in   a   rapid 
stream,  could  send  the  waves  from  its  re- 
volving wheels  as  far  up-stream  as  down, 
or  even  send  them  at  all  against  the  cur- 
rent, provided  its  movement  was  as  rapid 
as  the  motion  of  the  revolving  paddles; 
while  this  same  engineer,  if  he  happened 
to  be  a  disciple  of  Professor  Tyndall,  would 
see  not  the  least  absurdity  or  inconsistency 
in  a  vibrating  fog-horn,  which  could  not 
stir  the  still  air  over  twenty-five  or  thirty 
feet  from  its  mouth,  sending  acttsal  air- 
waves  against  a  violent  gale  at  a  velocity 


of  a  thousand  feet  a  second  and  to  a  dis« 
tance  of  a  dozen  miles  with  such  force 
that  the  oscillating  air-particles  would 
be  sensibly  dashed  against  the  tympanic 
membrane,  causing  it  to  physically  vi- 
brate ! 

It  staggers  human  credulity  that  men 
can  be  found  to  believe  such  an  enormous 
fallacy, without  once  calling  it  in  question; 
for  there  is  not  to-day  in  the  m  thology 
of  all  heathendom  a  superstition  involving 
results  without  adequate  means  more  ab- 
'  surdly  ridiculous  than  is  the  mechanical 
result  involved  in  this  universally  accepted 
scientific  superstition,  which  absolutely 
converts  a  tiny  insect,  as  I  have  already 
demonstrated,  into  an  engine  of  50,000,000 
horse-power!  Yet  the  scientists  who  hold 
to  such  a  monstrous  impossibility,  which 
hurls  defiance  into  the  teeth  of  all  known 
laws  and  forces  of  Nature,  are  the  very 
men  to  look  with  sardonic  pity  on  a  man 
who  is  so  superstitious  as  to  admit  the  ex- 
istence of  a  God  or  to  believe  in  the  im- 
mortality of  the  soul! 

The  great  diversity  observed  in  the 
range  of  sound, when  no  perceptible  differ- 
ence exists  in  the  state  of  the  atmosphere, 
is  just  now  the  puzzling  question  with  the 
scientific  world,  particularly  with  those  en- 
gaged in  the  Signal  Service  of  the  various 
civilized  nations. 

Professor  Tyndall  devotes  an  entire 
chapter  to  this  inexplicable  problem,  leav- 
ing it  after  all  about  where  he  found  it, 
with  the  mere  opinion  that  this  diversity 
of  range  in  clear  air  is  due  to  banks  or 
clouds  of  invisible  vapor  of  more  or  less 
conductibility  or  resistance,  as  the  case 
may  be,  to  the  air-waves  sent  off  by  the 
fog-horn!  This  surmise  is  about  as  satis- 
factory as  the  hypothesis  of  an  invisible 
and  intangible  ether  like  a  "jelly,"  filling 
all  space  and  all  solid  bodies,  by  which  to 
account  for  the  useless  undulations  of  light 
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and  heat,  rather  than  admit  them  to  be 
substantial  emanations. 

That  a  fog-horn  or  steam  siren  should 
be  heard  sixteen  miles  in  a  still,  clear  at- 
mosphere, one  day,  and  the  next  be  inau- 
dible a  distance  of  two  miles  in  the  same 
direction  and  with  the  same  atmospheric 
conditions  precisely,  so  far  as  ordinary  ob- 
servation can  determine,  may  well  be  a 
mystery  to  cause  scientists  to  marvel,  and 
1  venture  the  prediction  that  it  will  never 
be  explained  satisfactorily  till  the  true 
substantial  nature  of  sound  is  made  a  fac- 
tor in  the  investigation. 

Are  physicists  sure  they  understand  all 
about  even  the  substantial  structure  of  our 
atmosphere?  Perhaps  if  they  did,  such 
improbable  guesses  as  banks  and  clouds  of 
ifwisible  vapor^  sufficiently  dense  to  coun- 
teract air-waves  and  stop  their  progress, 
might  be  rendered  unnecessary.  Let  us 
see  if  some  guess  in  regard  to  the  air  itself 
will  not  more  likely  furnish  a  basis  of  solu- 
tion for  this  puzzling  problem  than  the 
supposition  of  clouds  of  vapor  which  can 
not  be  seen,  yet  so  formidable  as  to  stop 
aerial  undulations! 

What  right  have  we,  for  example,  to 
assume  that  our  atmosphere  is  homoge- 
neous or  structureless,— the  particles  of 
which.  Professor  Tyndall  says,  swing  in 
ether  like  suspended  grains?  How  do  we 
know  that  the  molecules  of  the  air,  even 
in  a  state  of  rest  and  when  comparatively 
free  from  aqueous  vapor,  as  in  a  clear  day, 
may  not  have  been  left  in  a  relation  to 
each  other  similar  to  that  of  the  molecules 
of  wood  or  other  tangible  bodies,  having 
a  lamellar  structure  analogous  to  grain  or 
fiber^  running  either  with  the  sound  or  at 
right  angles  to  it?  And  how  do  we  know 
but  that  the  next  current  or  cool  night 
which  intervenes  may  reconstruct  these 
invisible  strata  of  this  wonderful  substance 
called  air,  by  throwing  them  into  "pi,"  as 


the  printer  would  sa5%  or  fransversing  die 
arrangement  of  their  particles? 

It  is  a  well-known  scientific  fact  that 
sound  travels  unth  the  grain  through  cer- 
tain kinds  of  timber,  such  as  fir^  with 
nearly  six  times  greater  velocity  than  cross- 
wise of  the  grain,  or  at  right  angles  to  its 
exogenous  rings,  while  it  is  reasonable  to 
infer  that  its  range  would  be  correspond- 
ingly enhanced  with  the  grain,  could  a 
sufficient  body  of  such  wood  be  brought 
together  into  a  solid  mass  to  test  it.  (See 
Tyndall's  Lectures  on  Sounds  p.  41.)  This 
fact  alone  ought  to  have  suggested  the 
possible  explanation  that  the  same  sonor- 
ous corpuscles  which  will  select  the  most 
favorable  arrangement  of  the  molecules 
of  wood  or  qther  solid  substances  for  the 
greatest  velocity  or  range,  might  also  elect 
the  most  favorable  arrangement  of  the 
ever-shifting  air-particles,  suited  one  day 
for  a  greater  penetration  than  another, 
even  when  to  visible  appearance  the  con- 
ditions seem  exactly  the  same. 

If  this  hypothesis  should  be  admitted 
(and  it  surely  seems  more  reasonable  than 
that  banks  of  invisible  aqueous  t'fl/<;r should 
stop  the  progress  of  sound,  when  it  is  known 
that  water  is  a  fourfold  better  conductor 
of  sound  than  pure  «/>),  it  at  once  ac- 
counts for  the  problem  of  diversity  of 
range,  with  all  its  attendant  phenomena, 
when  atmospheric  conditions  appear  the 
the  same. 

Take  the  remarkable  occurrence  of 
echoes^  often  heard  returning  from  a  clear 
atmosphere  but  a  few  hundred  yards  dis- 
tant, with  not  a  cloud  in  sight,  and  when 
no  moisture  can  be  detected  in  the  air. 
Suppose,  instead  of  clouds  of  invisible  va- 
por (which  all  considerations  go  to  render 
improbable),  that  the  grain  of  the  air,  so 
to  speak,  or  the  lamellar  stratification  of 
its  molecules,  happen  to  be  such  as  to  run 
across  the  direction  of  the  sound-dischargps 
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at  a  distance  of  a  quarter  of  a  mile  from 
the  sounding  body,  it  would  present  a  less 
penetrable  surface  to  the  sonorous  pulses, 
and  a  rebound  or  echo  would  be  the  con- 
sequence. But  the  rebounding  of  simple 
air-waves  from  a  bank  of  pure  air  is  a  self- 
evident  absurdity. 

There  are  very  few  persons  who  have 
not  at  some  time  or  other  observed  that 
the  ringing  of  a  church  or  steamboat  bell, 
the  roar  of  a  train  of  cars,  or  the  noise  of 
a  cataract,  would  sound  out  with  great  in- 
tensity, when  at  other  times  it  would  be 
scarcely  audible  in  the  same  positions. 
Almost  universally  this  has  been  supposed 
to  be  caused  by  the  direction  of  the  wind, 
while  the  smallest  attention  shows  this  to 
bea  popular  mistake,  since  the  same  effect 
will  occur  exactly  when  there  is  not  a 
breath  of  air  stirring  either  way,  and  even 
when  the  atmosphere  is  comparatively  free 
from  vapor.  What  law,  then,  can  explain 
this  remarkable  phenomenon  so  beautifully, 
and,  at  the  same  time,  so  simply,  as  the 
possible  stratification  of  the  air,  as  I  have 
supposed  ?  That  such  grain-like  texture  in 
the  air-molecules  has  not  been  known 
heretofore  may  alone  be  attributed  to  the 
fact  that  atmosphere  itself,  though  a  cor- 
poreal substance,  is  invisible. 

How  many  times,'  also,  has  it  been  ob- 
served, as  an  inexplicable  mystery,  by  men 
employed  in  the  Signal  Service,  and  as 
noted  by  General  Duane,  that  a  sound 
from  a  siren  which  can  not  be  heard  at  a 
distance  of  two  miles  in  a  still,  clear  air, 
can  at  the  same  time  be  heard  distinctly 
six  ox  eight  miles  farther  on  in  the  same 
direction  ?  What  hypothesis  can  so  simply 
and  beautifully  explain  this  as  the  one 
here  suggested?  We  have  only  to  suppose 
that  a  sloping  bank  of  air,  presenting  op- 
posing grainy  may  rest  on  the  water  at  a 
distance  of  two  miles  from  the  station,  and 
that   the   sound-discharges,    striking    its 


slanting  roof,  glance  over  the  heads  of  the 
observers,  and  striking  another  body  of  air 
with  favoring  grain,  or  with  its  molecular 
laminae  arranged  longitudinally  with  the 
sound's  direction^  find  no  difficulty  in  pen- 
etrating it  and  thus  reaching  the  ears  of 
observers  inclosed  by  it.  The  mere  pos^ 
sibility  of  this  explanation  being  the  true 
solution,  with  its  great  simplicity,  being 
applicable  to  every  conceivable  variety  of 
such  phenomena,  most  of  them  now  re- 
garded  entirely  inexplicable,  would  seem 
to  commend  it  to  favorable  attention.  The 
greatest  difficulty  it  will  have  to  encounter 
will  be. the  mischievous  idea  of  homoge- 
neity wherever  heterogeneity  can  not  be 
distinctly  traced,  or  where  structural  ar- 
rangement can  not  be  identified  under 
microscopical  observation  or  by  philo- 
sophical tests,  which  has  done  much  to 
forestall  explanatory  investigation  in  more 
than  one  branch  of  science,  as  will  be 
seen  when  we  come  to  consider  Professor 
Haeckel's  evidence  of  spontaneous  gener- 
ation in  the  next  chapter. 

I  do  not  venture  the  foregoing  as  abso- 
lutely  the  true  explanation  of  the  puzzling 
problem  of  diversity  in  the  range  of  sound 
under  apparently  similar  conditions  of  at- 
mosphere, but  throw  it  out  for  what  it  is 
worth,  willingly  trusting  the  science  of  the 
future  to  unfold  a  more  rational  solution. 

In  view  of  the  facts  which  this  single 
question  of  atmospheric  currents  and  their 
influence  on  sound  has  developed,  and  in 
view  of  the  numerous  problems  which 
seem  hopelessly  unsolvable  by  the  current 
theory  of  wave-motion,  may  we  not  safely 
predict  that  a  revolution  is  near  at  hand, 
when  light,  as  by  a  new  scientific  revela- 
tion, shall  break  upon  the  world,  and  when 
the  old  hypothesis  of  sounfl-waves  will  be 
utterly  abandoned  by  physicists  for  the 
vastly  simpler  and  more  rational  view  of 
corpuscular  emanations, —  against  which, 
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as  the  attentive  reader  must  have  observed, 
lies  none  of  the  immeasurable  difficulties 
which  everywhere  confront  the  wave- 
theory?  With  this  always  consistent  solu- 
tion of  every  conceivable  problem  which 
the  phenomena  of  sound  can  suggest  made 
the  rule  of  our  scientific  faith  and  practice 
on  this  question,  might  there  not  be  dis- 
coveries made  now  undreamt  of,  and  pro- 
cesses of  sonorous  penetration  devised  for 
piercing  the  densest  fogs, which  would  not 
only  defy  the  supposed  stratification  of  the 
air,  but  all  banks  and  clouds  of  vapor, 
visible  and  invisible?  That  such  discov- 
eries have  not  yet  been  made  may  be  safely 
attributed  to  the  erroneous  basis  of  all  our 
investigations  on  the  subject  of  sound- 
transmission,  or  all  true  conceptions  of 
even  what  sound  is.  To  be  wholly  ignor- 
ant of  the  nature  of  sound  would  seem 
necessarily  to  involve  very  imperfect  ap- 
prehensions as  to  its  true  mode  of  propa- 
gation or  manner  of  conduction,  as  well 
as  to  the  most  efficient  means  of  utilizing 
it  to  the  best  advantage.  Truly  may  Pro- 
fessor Tyndall  say, as  he  does  in  his  Third 
Edition  oi Lectures  on Soundy^^^gt,  328: — 

"Assuredly  no  quesiion  of  science  ever  stood  so 
much  in  need  of  revision  as  this  of  the  transmission 
of  sound  through  the  atmosphere.  Slowly  but  surely 
we  mastered  the  question ;  and  the  further  we  ad- 
vanced the  more  plainly  it  appeared  that  our  reputed 
knowledge  regarding  it  was  wrong  from  beginning 
to  end:' 

How  literally  yet  unintentionally  does 
this  great  authority  express  the  present 
state  of  true  scientific  progress  upon  this 
whole  question  of  sound,  and  how  unwit- 
tingly has  he  confessed  the  truth  when  he 
says  "that  our  reputed  knowledge  regard- 
ing it  was  wrong  from  beginning  to  end**? 
When  he  comes  to  realize  that  his  own 
oracular  words  are  broadly  true,  and  that 
the  very  foundation  of  all  knowlege  on 
the  subject — the  Undulatory  Theory  itself 
— is  an  absurd  fallacy  "from  beginning  to 


end,"  he  will  then  be  able  to  call  for  "re- 
vision," with  all  that  the  terra  implies. 

A  few  pages  back  I  took  occasion  to 
animadvert  somewhat  severely  on  the  first 
two  illustrations  employed  in  Professor 
Tyndall's  course  of  lectures,  namely,  the 
row  oi  glass  balls  in  a  groove,  and  the  row 
of  boys,  in  which  he  attempted  to  show 
that  a  body  moving  through  the  atmos- 
phere pushes  the  air-particles  ahead  of  it, 
or,  which  is  the  same  thing,  communicates 
motion  directly  ahead,  as  the  balls  and  the 
boys  communicate  their  motion  one  to 
another  in  a  forward  line  when  the  hind- 
most ones  receive  a  push. 

I  now  call  the  reader's  attention  to 
another  illustration  (Fig.  4,  in  Lectures  m 
Sound),  by  which  the  lecturer  attempts  to 
convey  a  similar  idea,  but  which,  if  any- 
thing, is  a  far  more  signal  failure  than  the 
others,  because  its  fallacy  is  so  clearly 
self-evident. 

I  will  first  briefly  describe  his  illustra- 
tion and  the  lesson  taught  by  it,  as  shown 
in  the  engraving,  which  represents  a  tin 
tube  fifteen  feet  long  and  two  inches  in 
diameter,  having  a  wide  flaring  mouth  at 
one  end  and  a  small  conical  outlet  at  the 
other  for  the  purpose  of  concentrating  and 
directing  the  sound^pulse,  as  he  calls  it 
against  a  lighted  candle-wick,  thus  show- 
ing  how  a  sound-wave  may  be  actually 
made  to  ^*'blow  the  candle  out**!  He  essays 
to  demonstrate  all  this  before  his  audience 
by  placing  the  candle-flame  directly  in 
front  of  the  conical  outlet  of  the  tube,  and 
then  clapping  two  books  together  at  the 
other  end,  thus  directing  the  discharge  of 
sound  or  the  compressed  wave  generated 
thereby  into  its  bell-shaped  mouth.  The 
result  is,  the  candle  is,  of  course,  hlcm 
out;  and,  on  the  strength  of  it,  this  accurate 
scientific  authority  declares  to  his  audience 
and  to  the  world  that  it  is  the  stmd- 
''pulse*'  and  not  a  ''puff  of  air**  which 
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produces  this  result!  But  I  must  quote 
his  own  literal  words,  or  I  am  sure  the 
scientific  reader,  if  unacquainted  with  his 
book,  would  be  tempted  to  doubt  the  ac- 
curacy of  my  representation : — 

"At  the  distent  end  of  the  tube  I  place  a  lighted 
candle,  r,  fig.  4.  When  I  clap  my  hands  at  this 
end,  the  flame  instantly  ducks  dovm.  It  is  not 
quite  extinguished,  but  it  is  forcibly  depressed. 
When  I  clap  two  books,  B  B,  together,  /  blow  the 
tandU  out.  You  may  here  observe,  in  a  rough  way, 
the  speed  with  which  the  sound-wave  is  propagated. 
The  instant  I  clap,  the  flame  b  extinguished ;  there 
is  no  sensible  interval  between  the  clap  and  the  ex- 
tinction of  the  flame.  I  do  not  say  that  the  time 
required  by  the  sound  to  travel  through  this  tube  is 
immeasarably  short,  but  simply  that  the  interval  is 
too  short  for  your  senses  to  appreciate  it.  To  show 
you  that  it  is  2,  pulse  and  not  9.puffo/air^  l^Mone 
end  of  the  tube  with  smoke  of  brown  paper.  On 
clapping  the  books  together,  no  trace  of  this  smoke 
is  ejected  from  the  other  end.  The  pulse  has  passed 
through  both  smoke  and  air  without  carrying  either 
of  them  along  with  it." — Lectures  on  Sound,  p.  12. 

As  astonished  as  the  reader  no  doubt  is 
at  this  quotation,  it  is  absolutely  the  lan- 
guage of  Professor  Tyndall,  whose  name 
is  as  familiar  on  questions  of  science  as 
any  household  word  to  persons  who  are 
accustomed  to  reading  the  papers.  To 
suppose  it  possible  that  a  physicist  could 
be* found,  making  any  pretensions  as  a 
public  lecturer,  who  could  have  deliber- 
ately written  out  and  published  to  the 
world  such  a  statement  of  a  scientific  ex- 
periment in  which  he  so  utterly  misappre- 
hended the  entire  operation,  passes  belief, 
and  would  be  scouted  at  once,  except  for 
the  fact  that  we  have  the  evidence  before 
us  in  such  unmistakable  words  that  it  can 
not  be  gainsaid.  And  it  equally  staggers 
credulity  that  an  intelligent  audience,com- 
posed  largely  of  scientific  students,  could 
attentively  listen  to  this  lecture  and  not 
have  detected  the  fallacious  character  of 
the  doctrine  taught  and  the  misguiding 
tendency  of  the  illustrations  presented. 


These  critical  students,  however,  looked 
on  approvingly,  and  saw  this  eminent  lec- 
turer clap  the  books  together  in  such  a 
manner  as  to  force  the  air  through  the 
tube  and  thus  extinguish  the  candle,  and 
yet  never  suspected  the  transparent  nature 
of  the  deception,  even  after  the  Professor 
had  flatly  stultified  himself  by  saying  that 
"when  I  clap  two  books  together,  I  blow 
the  candle  out"!  Why  did  they  not  ask 
him  to  explain  how  he  could  ''blout**  a 
candle  out  without  a  "puff  of  air,"  or  a 
"puff"  of  some  other  material  substance? 
He  might  as  well  talk  of  washinghis  hands 
without  some  kind  oi  fluid!  Sound  can 
not  *^biow''  out  a  flame,  or  even  stir  it, 
unless  it  should  happen  to  be  tuned  in 
unison,  as  elsewhere  explained,  of  which 
the  reader  will  soon  be  abundantly  con- 
vinced. 

This  jumbling  of  a  "sound-pulse"  and 
a  condensed  air-wave  together,as  one  and 
the  same  thing,  by  which  the  candle  was 
blown  out,  is  in  exact  keeping  with  this 
same  lecturer's  memorable  solution  of 
magazine  explosions  and  the  breaking  of 
all  the  windows  at  Erith  by  a  "sound- 
pulse,"  as  so  completely  turned  against  the 
wave-theory  at  pages  104,  105,  and  on- 
ward, which  the  reader  would  do  well  to 
re-examine.  Believing  it  possible,  as  does 
Professor  Tyndall,  for  a  "sound-pulse"  to 
"blow"  down  a  house,  or  even  "blow" 
human  beings  to  fragments,  as  has  hun- 
dreds of  times  been  done  near  an  explod- 
ing magazine,  it  would  have  been  strange 
indeed  and  flatly  contradictory  for  him 
not  to  teach  that  it  was  a  sound-pulse  in- 
stead of  a  "puff  of  air"  which  blew  out  the 
candle  when  the  books  were  clapped  to- 
gether at  the  big  end  of  the  tube !  A  scien- 
tific authority  who  was  capable  of  believ- 
ing and  teaching,  as  he  did  in  the  same 
lecture,  such  infinite  nonsense  as  that  a 
church  could  be  wrecked  by  a  sound-pulse, 
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-however  intense  or  however  produced,  and 
who  was  incapable  of  distinguishing  such 
a  pulse  from  a  compressed  air- wave,  could 
not  be  expected  to  possess  a  ver}'  correct 
comprehension  of  this  experiment  with 
the  tin  tube,  or  to  apprehend  the  true  na- 
ture of  the  action  on  a  lighted  candle  of 
clapping  two  books  together.  To  have 
admitted  the  simple  and  undeniable  truth 
that  it  was  really  a  "pufif  of  air"  and 
nothing  else  which  blew  out  the  candle, 
would  have  been  to  utterly  stultify  all  he 
was  about  to  say  a  few  pages  ahead  in  re- 
gard  to  magazine  explosions,  since  the  two 
phenomena  would  have  been  directly  ap- 
posite. 

Readers  of  this  review,  if  disciples  of 
Professor  Tyndall,  and  especially  those 
scientific  students  who  so  quietly  and  ap- 
provingly listened  to  his  lectures,  will  now 
have  an  abundant  reason  to  smile  at  their 
own  credulity  in  ever  believing  such  a 
babyism  as  that  it  could  have  been  2l  sound- 
pulse  or  anything  save  a  "puff  of  air"  which 
produced  this  effect  of  blounng  out  the 
candle.  I  ask  them  to  give  me  their  un- 
biassed attention  for  a  single  moment 

As  a  proof  that  it  was  "not  a  puff  of  air" 
which  produced  this  result,  but  a  "sound- 
pulse,"  look  at  the  ocular  demonstration 
which  the  lecturer  had  ready  at  hand,  and 
which  seemed  to  be  such  a  clincher  as  to 
silence  and  literally  overwhelm  any  scien- 
tific doubting  Thomas  who  might  happen 
to  be  in  the  assembly!  "I  fill  one  end  of 
the  tube  with  \\\^^^ smoke  of  broum paper** ! 
Which  "end,"  Professor?  Why,  of  course 
he  was  too  shrewd  and  skilled  a  public 
lecturer  and  experimenter  to  fill  the  wrong 
end  of  the  tube,  or  the  one  nearest  to  the 
candle,  for  he  well  knew  (or  if  he  did  not 
know  it  he  is  to  be  pitied)  that  if  he  had 
filled  the  small  end  with  smoke,  instead 
of  the  large  end  fifteen  feet  away,  a  visible 
**puff"  would  have  greeted  his  audience  every 


time  the  books  came  togetherySmd  would  thus 
have  ingloriously  exploded  the  whole  de- 
ception !  Hence,  he  was  cautious  enough 
to  put  the  smoke  into  the  large  end  of  the 
tube,  so  that  it  would  be  compelled  to 
tidiVeX  fifteen  feet  before  it  could  pass  out 
at  the  small  end,  which  would  have  re- 
quired at  least  five  or  six  powerful  clapi 
of  the  books  to  carry  it  that  distance !  Of 
course  this  was  purely  accidental,  as  we 
must  charitably  suppose,  since  it  never 
occurred  to  this  able  and  authoritative  in- 
vestigator of  science  to  fill  the  entire  tvbt 
"with  the  smoke  of  brown  paper,"  and 
then  see  whether  it  would  "puff,"  which 
would  have  been  more  easily  done  than 
filling  "one  end"  of  it,  because  special 
care  had  to  be  used  not  to  let  the  smoke 
creep  ahead  too  far  into  the  tube,  or  too 
near  to  the  outlet,Iest  an  accidental  "puff" 
should  undeceive  the  audience, — while 
this  critical  class  of  scientific  students 
equally  forgot  to  request  him  to  do  so! 
They  constituted,  to  say  the  least,  an  au- 
dience remarkable  for  deference  to  au- 
thority if  not  for  scientific  perspicacity, 
and  proved  themselves  unprecedented  for 
the  marvelous  character  of  their  amiabil- 
ity,— literally  sitting  there  and  taking 
down  the  logic  as  well  as  "smoke  of  brown 
paper,  "without  asking  a  question  or  offer- 
ing the  least  interruption  except  to  ap- 
plaud! 

It  is  true  it  seemed  impossible  to  suspect 
a  trick  of  prestidigitation  or  anything 
wrong  on  such  an  occasion, especially  from 
the  apparently  frank  and  candid  style  of 
the  lecturer.  He  did  not  hesitate  to  tell 
his  auditors,  in  the  plainest  language,  that 
it  was  ^^one  end  of  the  tube"  only  which 
he  filled  "with  the  smoke  of  brown  paper," 
and  they  saw  distinctly,  when  he  put  the 
lighted  brown  paper  into  it,  which  '^end" 
of  the  tube  he  meant;  so  there  was  ap- 
parently nothing  unfair  or  disingenuous 
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in  the  performance.  Then,  after  filling 
this  particular  "end  of  the  tube,"  he  hon- 
estly clapped  the  books  together  in  front 
of  the  bell-shaped  mouth,  without  "a  trace 
of  this  smoke"  being  "ejected  from  the 
ether  end'\f  After  such  a  conclusive  dem- 
onstration, is  it  any  wonder  that  he  should 
have  so  triumphantly  added :  ^^  the  pulse  has 
passed  through  both  stnoke  and  air  without 
carrying  either  of  them  along  with  it^'f 

But  now  I  ask,  seriously,  how  did  Pro- 
fessor Tyndall  know  that  no  air  was  carr 
ried  out  of  the  small  end  of  the  tube  when 
he  clapped  the  books?     Evidently  in  the 
same  way  exactly  in  which  he  knew  that 
no  smoke  was  carried  out, — he  did  not  see  it! 
The  reason  why  he  did  not  see  the  smoke 
pass  out  was  because  it  could  not  get  out, 
since  it  was  impossible  for  it  to  travel  the 
whole  length  of  the  tube  at  a  shtgle  clap! 
This,  to  say  the  least,  was  a  good  and  suffi- 
cient reason.     Smoke  being  a  visible  sub- 
stance, it  was  absolutely  essential  to  the 
success  of  the  experiment  that  it  should 
not  pass  out  when  the  books  were  clapped, 
or  it  evidently  would  have  been  seen  by 
the  audience.     Hence,  as  before  stated, 
that  was   mechanically  provided  against 
by  placing  the  lighted  brown  paper  in  the 
proper  end  of  the  tube  fifteen  feet  away 
from  its  outlet.    But  the  air  being  entirely 
invisible^  it  made  no  diflFerence  if  the  tube 
was  full  of  it,  as  it  necessarily  was,  and  it 
mattered  not  a  whit  if  the  air  puffed  out 
at  the  small  end  every  time  the  books  came 
together,  as  it  manifestly  did,  it  was  the 
easiest  thing  in  the  world  for  this  eminent 
lecturer  to  assume  and  announce  to  his 
audience  that  "the  pulse  has  passed  through 
both  smoke  and  <i/r without  carrying  «/^r 
of  them  along  with  it,"  because  he  knew 
very'  well  that  the  most  argus-eyed  scien- 
tific student  present  could  not  see  a  "puff 
•f  air"  even  if  it  did  pass  out ! 
Here,  again,  we  have  this  same  invisible 


dodge  which  was  so  convenient  in  discuss- 
ing the  amplitude  of  sound-waves, in  which 
the  air-particles  were  claimed  to  oscillate 
"to  and  fro  with  the  motions  of  pendu- 
lums," and  as  having  "comparatively  a 
large  amplitude  of  vibration^*  yet  which 
turned  out  to  be  no  amplitude  at  all — not 
even  enough  to  be  seen  by  the  aid  of  a 
microscope — when  brought  to  bear  on  iron 
with  waves  admitted  to  be  seventeen  times 
as  long!  Air  being  wholly  invisibUy  these 
physicists  seem  to  claim  the  right  of  as- 
suming anything  in  regard  to  it  which  hap- 
pened at  the  time  to  suit  their  theory,  ap- 
pearing to  feel  safe  against  adverse  criti- 
cism, since  no. one  can  see  a  "puff  of  air," 
and  therefore,  as  they  suppose,  dare  not 
contradict  them! 

But  I  have  concluded  that  this  invisible 
dodge  shall  end  here  and  now.  It  has 
been  played  by  these  learned  investigators 
of  science  and  imposed  upon  a  credulous 
world  just  about  long  enough.  I  here  un- 
dertake to  suggest  a  few  practical  scientific 
tests  in  connection  with  this  experiment, 
of  the  tin  tube,each  one  of  which  is  worth, 
a  thousand  such  shallow  legerdemain  tricks; 
as  filling  *'^one  end  of  the  tube  with  the; 
smoke  of  brown  paper," — tests  which  any 
student  can  at  once  demonstrate  for  him- 
self who  is  at  all  interested  in  ascertaining, 
the  truth  or  falsity  of  the  wave-theory  of 
sound,  or  who  may  care  to  know  the  exact 
scientific  weight  of  Professor  Tyndall's. 
authoritative  statements,  even  on  simple 
questions  of  fact.  These  experimental 
tests  are  as  follows: — 

I. — Take  a  common  paper  bag,  such  as 
grocers  use  for  putting  up  packages,having 
the  air  completely  pressed  out  of  it,  and, 
after  tying  its  mouth  closely  around  the 
small  end  of  the  tube,  proceed  to  clap  the 
books  at  the  large  end  as  described  by 
Professor  Tyndall,  and  I  pledge  my  scien- 
tific veracity  and  all  the  reputation  I  ever 
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expect  to  have,  that  the  first  clap  will  partly 
fill  the  bag,  and  that  it  will  be  distended 
more  and  more  at  each  succeeding  clap 
tilt  it  is  entirely  filled  and  rounded  out 
'  with  air! 

This  high  authority  on  science,  whose 
achievements  are  in  every  one's  mouth, 
assures  his  audience  that  no  air  is"eiected 
from  the  other  end"  of  the  tube, — nothing 
at  all,  in  fact,  but  sound,  since  "tht  pulse 
has  passed  through  both  smoke  and  air 
without  carrying  either  of  them  along  with 
it,"  Hence,  we  have  the  astonishing  phe- 
nomenon of  a  paper  bag  stuffed  full  of 
/c»n</,  which  can  be  transported  from  place 
to  place  like  so  much  sugar  or  salt! 

Who  will  dare  hereafter  to  look  upon 
Munchausen's  story  of  the  frozen  horn  as 
an  improbable  narrative,  with   its  music 
thawing  out  in  melodious   strains  hours 
after  it  had  been  congealed  while  the  bu- 
gler was  blowing  it?    It  may  turn  out  to 
be  no  acoustical  joke,  as  generally  sup- 
posed, if  there  is  the  least  truth   in  the 
foregoing  description  of  the  "scientific" 
experiments  of  this  eminent  investigator, 
whose  discoveries  in  connection  with  a 
simple  tin  tube  utterly  distance  the  telephone 
anid  its  lineal  descendant  t\ie  phonograph; 
for  these  only  claim  to  transmit  by  elec- 
tricity the    motions  which    generate   the 
sound,and  then  preserve  their  impressions 
on  foil,  by  which  they  can  be  repeated 
in  the  same  manner,  and,  if  desired,  at  a 
future  time, — while   Professor  Tyndall's 
Uly  bags  up  the  tone 
its,ii»  pint  or  quart 
There  is  no  mis- 
>jj  deduction;  for 
I  the  tube,  on  clap- 
fills  the  paper  bag, 
,  or  sound;  and  as 
the  whole  force  of 
scientist,  has  pub- 
it  is  nothing  but 


jowii/ which  passes  out  of  the  tube,  hence 
the  undeniable  correctness  of  the  criticism. 

a, — Place  the  lighted  candle  at  the  small 
end  of  the  tube,  as  described  by  the  lec- 
turer, and,  instead  of  clapping  the  books 
together  toward  the  bell-shaped  mouth  in 
such  a  manner  as  to  drive  the  compressed 
wave  into  it,let  the  books  be  held  sidewise 
toward  the  expanded  entrance,  and,  al- 
though they  may  be  clapped  with  ten  times 
the  force  and  produce  a  sound  ten  timn 
as  loud,  this  learned  physicist  will  find  to 
his  confusion  that  it  will  neither  "blow 
the  candle  out"  nor  make  it  "duck,"  sim- 
ply because  in  this  position  it  drives  no 
"puff  of  air"  through  the  tube,  notwith- 
standing the  actual  sound  passing  through 
it  may  have  ten  times  the  intensity  as  when 
the  candle  was  extinguished.  It  does  not 
require  a  scientific  reader  to  see  that  thii 
single  fact  completely  annihilates  Professor 
Tyndall's  whole  argument  .based  on  thii 
experiment  of  a  tin  tube,  and  with  il  the 
wave-theory  of  sound,  which,  in  every  one 
of  its  phases,  is  in  perfect  keeping  viih 
this  experiment,  so  transparently  absurd 
that  even  a  stupid  schoolboy  ought  to  be 
ashamed  to  make  it. 

3. — Vary  the  test  by  leaving  the  candle 
as  before,  and  instead  of  -clapping  the 
naked  books  together  so  as  to  cause  a 
report,  let  their  sides  be  cushioned,— oj. 
rather,  which  is  better,  let  them  be  pre- 
vented from  coming  entirely  together  by 
an  intervening  piece  of  soft  rubber,  and 
although  no  audible  sound  will  be  pro- 
duced, yet  such  a  noiseless  "clap"  will 
"blow  the  candle  out"  exactly  the  same 
as  in  the  former  case,  where  the  clapping 
of  the  books  generated  a  sharp  report.and 
for  the  same  reason,  namely,  that  it  wa 
not  the  sound  at  all  which  extinguished 
the  flame,  but  the  "puff  of  air"  which  will 
pass  through  the  tube  with  precisely  ike 
same  facility  when  books  are  cushioned 
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and  noiseless  as  when  they  are  naked  and 
produce  a  sharp  sound.  Yet  this  renowned 
lecturer,  notwithstanding  all  his  reputed 
scientific  skill,  could  think  of  none  of  these 
simple  and  practical  tests,  by  which  to 
have  so  easily  demolished  his  illustration 
of  the  tin  tube  and  lighted  candle,  and  by 
which  he  had  so  cleverly,  though  perhaps 
unintentionally, deceived  the  public.  I  say 
perhaps  unintentionally ^  because  I  am  not 
yet  ready  to  believe  that  this  lecturer  knew 
any  better, but  rather  that  he  actually  sup- 
posed that  it  was  a  sound-pulse  and  ''not  a 
puff  of  air"  which  blew  out  the  candle. 

For  my  own  part,  however,  I  would  about 
as  soon  have  the  reputation  of  being  a  little 
tricky  in  my  public  experiments  on  scien- 
tific questions  as  to  prove  myself  so  super- 
ficially innocent  of  all  practical  or  theoret- 
ical knowledge  of  the  simplest  laws  of  me- 
chanics, pneumatics,  and  acoustics,  while 
attempting  to  instruct  the  public.  It  seems 
strange,  to  say  the  least,  that  a  physicist 
who  was  so  ingenious,  if  not  ingenuous,  as 
to  put  "smoke  of  brown  paper"  into  ^^one 
end  of  the  tube,**  and  to  make  sure  that  this 
end  was  the  one  fifteen  feet  away  from  the 
outlet,  ought  to  have  possessed  sufficient 
originality  to  have  thought  of  some  one  of 
the  practical  tests  just  named, — either  one 
of  which,  if  fairly  made, would  have  utterly 
exploded  that  tin  tube  experiment,  and 
with  it  the  entire  wave-theory  of  sound, 
because  the  principle  involved  in  this  ex- 
periment— that  a  condensed  air-wave  and 
sound-pulse  are  one  and  the  same  thing — 
lies  at  the  very  foundation  of  the  current 
hypothesis,  as  every  well-informed  scien- 
tific student  knows. 

4. — And  lastly,  if  our  eminent  physicist 
was  really  honest  in  his  experiments  (which 
common  charity  compels  us  to  assume  till 
the  contrary  is  demonstrated),  and  did  not 
know  any  better  than  to  make  such  a  care- 
ful blunder  with  the  "smoke  of  brown 


paper,"  he  has  now  an  excellent  opportu- 
nity, by  a  final  and  simple  test  which  I  will 
name,  of  not  only  informing  himself  on 
these  fundamental  questions  of  physical 
science,  but  of  placing  himself  right  upon 
the  record  by  publishing  to  the  world  a 
correction  of  his  book  on  "Sound,"  and 
thus  undoing  to  the  extent  of  his  ability 
the  mischief  he  has  already  wrought  in  so 
grossly  misleading  the  public. 

On  reading  this  friendly  criticism  (for  I 
assure  him  that  these  animadversions  are 
entirely  friendly,  though  necessarily  se- 
vere), let  him  at  once  bring  out  his  appa- 
ratus employed  on  the  occasion  of  those 
lectures,  and  instead  of  filling  ^^one  end  oi 
the  tube  with  the  ismoke  of  brown  paper," 
let  him  fill  the  whole  tube,  and  then  pro- 
ceed to  clap  the  books  together  the  same 
as  he  did  to  "blow  the  candle  owl,"  and  ij 
he  does  not  see  a  puff  of  smoke  ^^  ejected  from 
tlie  oilier  end**  etfery  time  the  books  come  to- 
gether,\iQ  has  the  fullest  permission  to  pub- 
lish the  author  of  the  Evolution  of  Sound 
to  the  world  as  the  great  anonymous  North 
Artierican  falsifier  and  slanderer,  and  all 
the  people  shall  say  "Amen!" 

Should  even  this  test  not  prove  entirely 
satisfactory  to  the  Professor  that  his  whole 
experiment  was  a  baseless  and  superficial 
mistake,  after  he  has  witnessed,  as  he  will, 
the  ejection  of  a  dozen  separate  puffs  of 
smoke,  let  him  fill  the  tube  with  the  fumes 
of  burning  sulphur,and  then  place  his  nose 
in  the  exact  position  previously  occupied 
by  the  candle  while  his  assistant  claps  the 
books,  and  I  undertake  to  guarantee  that 
after  the  first  clap  he  will  become  a  con- 
vert to  the  new  theory,  and  get  away  as 
soon  as  possible,  with  a  well-defined  con-i 
viction,  which  will  be  apt  to  stay  by  him 
as  long  as  he  lives,  that  something  besides 
sound  passes  out  of  the  tube  on  clapping 
the  books! 

In  view  of  the  undeniable  correctneat 
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of  the  four  or  five  tests  here  suggested,  I 
now  appeal  to  the  logical  intelligence  of 
ilie  readers  of  this  monograph,  if  it  is  pos- 
sible for  a  theory  to  be  based  on  scientific 
principles  which  ignores  such  simple  truths, 
and  which  is  continually,  as  seen  during 
the  course  of  this  discussion,  forced  to  re- 
sort to  such  transparent  fallacies  as  the 
experiments  under  examination. 

Is  it  at  all  likely,  or  even  conceivable, 
that  a  true  scientific  theory  would  have  to 
depend  for  its  existence  on  the  most  super- 
ficial and  contradictory  errors,  the  jumbling 
together  of  the  most  self-evident  unanalo- 
gous  effects  and  making  them  one  and  the 
same  thing,  as  has  been  so  clearly  and  re- 
peatedly pointed  out  from  the  commence- 
ment of  this  review?  How  it  is  possible 
for  a  physicist  to  acquire  such  a  world-wide 
fame,  whose  scientific  writings  from  be- 
ginning to  end  are  filled  with  just  such 
self-contradictions,  puerilities,  and  prac- 
tical absurdities,  as  those  here  being  ex- 
posed, defies  the  powers  of  human  imagi- 
nation to  conceive. 

While  I  freely  admit  that  many  of  the 
illustrations  presented  in  Professor  Tyn- 
dall's  book  on  "Sound"  represent  phases 
of  sonorous  phenomena  on  which  there 
can  be  no  controversy,  such  as  the  ringing 
of  a  bell  in  vacuo  which  gives  off  no  sound, 
the  vibratory  motion  of  strings,  the  reflec- 
tion and  convergence  of  sound,  the  action 
of  singing  flames,&c., — showing  clear  con- 
ceptions of  the  problems  discussed,  yet  it 
may  be  safely  asserted  that  not  One  single 
illustration  can  be  pointed  to  which  direct- 
if  the  wave- 
;hown  to  be 
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good  deal  of  truth  in  this  general  arraigD- 
ment  of  the  theory,  as  well  as  its  roosi 
popular  exponent;  at  all  events,  sufficient 
to  warrant  a  careful  examination  of  whaf 
is  to  follow. 

Not  to  make  this  discussion  too  ex- 
tended, I  shall  undertake  to  examine  only 
the  very  strongest  points  made  by  Profes- 
sor Tyndall  during  this  course  of  lectures 
in  favor  of  the  current  hypothesis,  know- 
ing, as  the  reader  must,  that  if  the  argu- 
ments deemed  most  conclusive  fall  to  the 
ground,  the  weaker  ones  do  not  require 
refutation. 

I  now  call  attention  to  an  experiment 
made,  apparently,  for  the  express  purpose 
of  demonstrating  the  truth  of  the  wave- 
theory,  and  which,  if  based  on  a  truthful 
representation  of  facts,  would  have  been 
most  difficult  to  explain  except  in  con- 
formity with  that  hypothesis.  I  may  add 
that  to  a  superficial  reader  it  would  per- 
haps come  nearer  what  might  be  called 
demonstrative  evidence  than  any  other  il- 
lustration in  the  book.  But  the  facts  being 
entirely  misapprehended  by  the  lecturer, 
as  I  proceed  to  show,  the  argument  huilt 
upon  them  must  necessarily  break  down 
on  simply  correcting  the  facts. 

To  prepare  the  reader  for  this  experi- 
ment, I  wilt  state  that  It  is  known  to  evciy 
student  of  acoustics  that  a  tuning-fork, 
when  sounded  over  the  mouth  of  a  jar, 
having  a  depth  corresponding  exactly  to 
its  own  pitch  or  vibrational  number,  will 
produce  a  loud  and  very  pure  sorind, 
caused  by  the  resonance  of  the  column  of 
air  vibrating  in  unison  with  the  sounding 
fork;  whereas  the  slightest  increase  or 
decrease  in  the  depth  of  this  column,  by 
pouring  out  or  adding  water,  will  corre- 
spondingly diminish  this  resonance,  or  de- 
stroy it  entirely  if  the  variation  from  exact 
resonant  depth  be  carried  to  any  consid- 
erable extent. 
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Professor  Tyndall  made  this  experiment 
before  his  audience  with  a  tuning-fork 
having  256  vibration^  in  a  second,  and  a 
consequent  wave-length,  according  to  the 
canrent  theory,  of  5  2  inches  from  conden- 
sation to  condensation,— that  is,supposing 
the  velocity  of  sound  to  be  11 20  feet  in  a 
second,  as  it  is  at  a  temperature  of  about 
60  degrees  Fahrenheit. 

The  lecturer  held  the  sounding  fork 
over  the  jar  in  the  usual  way,  while  gently 
pouring  in  water  from  a  pitcher  till  the 
column  of  air  had  reached  the  exact  reso- 
nant depth  corresponding  to  the  pitch  of 
the  fork,  when  the  sudden  outburst  of  tone 
warned  him  to  desist.  And  right  at  this 
point  comes  in  the  supposed  conclusive 
argument  in  favor  of  the  wave-theory  of 
sound.  With  a  two-foot  rule  he  measured 
the  depth  of  this  chamber  in  the  presence 
of  his  audience,  and  declared  it  to  be  13 
inches,  or  exactly  one  quarter  of  the  wave- 
length from  a  fork  of  that  pitch,  or  having 
that  number  of  vibrations  per  second. 

Of  course  this  was,  to  say  the  least,  a 
singular  and  even  surprising  coincidence, 
on  any  other,  supposition  than  the  truth  of 
the  wave-theory.  But  his  explanation  of 
the  matter  made  the  remarkable  character 
of  the  coincidence  still  stronger.  He  ex- 
plained the  problem  in  this  wise:  The  con- 
densation of  the  sound-wave  sent  off  from 
the  fork  passes  down  to  the  water  and 
back  (2^  inches)  in  half  a  second,  suc- 
ceeded by  the  rarefaction^  which  makes 
the  same  round  trip  in  the  same  time,  thus 
making  the  complete  wave-length  of  52 
inches  in  a  second,  as  it  ought  to  be  ac- 
cording to  the  requirements  of  the  theory. 

Under  the  circumstances,!  can  not  blame 
his  auditors  for  applauding  this  beautiful 
experiment,  as  it  was  not  possible  for  them 
to  detect  any  trick  or  misrepresentation  of 
facts,  seated  in  the  auditorium,  as  was  so 
clearly  apparent,  and  ought  to  have  been 


detected  even  by  a  schoolboy,  with  the 
illustration  of  the  "tin  tube**  and  "smoke 
of  brown  paper,**  just  examined.  Without 
having  practically  gone  over  this  somewhat 
complex  experiment  with  the  suitable  ap- 
paratus, no  one  would  have  been  inclined 
to  doubt  the  actual  results  as  given  by 
Professor  Tyndall,  especially  with  preju- 
dices already  in  favor  of  the  current  hy- 
pothesis of  sound.  I  am  not  therefore 
surprised  that  the  lecturer  succeeded  in 
completely  deceiving  his  auditors  (whether 
intentionally  or  unintentionally  the  reader 
shall  decide),  and  sending  them  away  sat- 
isfied with  the  truth  of  the  wave-theory. 
But  a  day  of  reckoning  has  to  come  sooner 
or  later  for  all  our  errors,  whether  sins 
of  commission  or  omission.  The  learned 
physicist  has  no  more  right  to  expect  im- 
munity froln  a  just  retribution  than  the 
most  .ignorant  pretender  and  upstart  in 
science;  and,  in  fact,  not  so  much,  since 
to  whom  much  is  given  of  him  shall  much 
be  required. 

Before  undertaking  to  expose  the  fallacy 
of  this  illustrated  argument,  I  must,  as 
usual,  and  in  justice  both  to  myself  and  to 
Professor  Tyndall,  quote  his  exact  words, 
or  at  least  make  a  sufficient  citation  to 
convey  his  meaning  in  his  own  very  clear 
and  explicit  language : — 

*•  A  series  of  tuning-forks  stands  before  you,  whose 
rates  of  vibration  have  been  determined  by  the  siren. 
This  one,  you  will  remember,  vibrates  256  times  in 
a  second,  the  length  of  the  sonorous  wave  which  it 
produces  being,  therefore,  4  feet  4  inches.  The 
fork  is  now  detached  from  its  case,  so  that  when 
struck  against  its  pad  you  hardly  hear  it  I  hold 
the  vibrating  fork  over  this  glass  jar,  A  B,  fig.  87, 
18  inches  deep;  but  you  still  fail  to  hear  the  sound 
of  the  fork.  Preserving  the  fork  in  its  position,  1 
pour  water  with  the  least  possible  noise  into  the  jar. 
The  column  of  air  underneath  the  fork  becomes 
shorter  as  the  water  rises.  The  sound,  you  observe, 
augments  in  intensity;  and  when  the  water  reaches 
a  certain  level  it  bursts  forth  with  extraordinary 
power.  .  .  .  Experimenting  thus  I  learn  that  there 
is  one  particular  length  of  the  column  of  air  which. 
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when  the  fork  is  placed  above  it,  produces  a  max- 
imum augmentation  of  the  sound.  This  re-enforce- 
menlof  the  sound  is  named  nr/nnnir^^.  .  . .  Our  next 
question  is,  vikat  ii  ihe  Itnglk  of  Iki  (olumn  of  air 
tehick  ruesl  powerfully  resouruii  la  this  fori?  By 
measurement  with  a  Iwo-fool  ruU  I  find  it  lo  be 
thirteen  inihes.  But  the  length  of  the  wave  emitted 
by  the  fork  is  ja  inches ;  hence,  the  length  of  the 
column  of  air  which  resounds  lo  the  fork  it  equal 
lo  one  fottrlh  of  Ihe  lenglk  of  Ihe  wave  produced  by 
Ihe  fork.  Tkii  rule  ii  general,  and  might  be  illui- 
Iraled  by  any  other  of  the  forki  instead  of  Ihit  one." 
— Leeluni  en  Sound,  p.  1 72. 

To  satisfy  myself  as  to  the  exact  facts 
in  regard  to  this  experiment,  and  to  be 
certain  that  niy  statements  in  review  should 
be  correct,  I  obtained  from  Professor 
Robert  Spice,  the  eminent  acoustician  of 
Brooklyn,  N.Y.,  an  accurately  tuned,  tested, 
and  stamped  tuning-fork,  having  exactly 
156  vibrations  in  a  second,that  there  should 
be  no  possible  error  committed  in  over- 
hauling this  celebrated  experiment  and 
the  argument  deduced  from  it,as  published' 
to  the  world  by  Professor  Tyndall. 

Thus  equipped,  I  proceeded  to  test  a 
glass  jar,  straight  from  bottom  to  top,  by 
pouring  in  water  while  the  fork  was  sound- 
ing over  it,  as  was  done  by  Professor  Tyn- 
dall, till  the  greatest  resonant  depth  was 
obtained,     I  now  declare,  after  testing  a 
number  of  different  jars  of  various  diam- 
eters, from  four  to  two  inches  (which,  by 
the  way,  give  a  uniform  result),  that  the 
length   of   column  or  greatest    resonant 
depth  for  such  a  fork,  at  about  60  degrees 
Fahrenheit,  is  invariably  iij  inches  in- 
stead of  13,  as  stated  by  this  "highest  living 
authority."  thus  makinc  the  wave-length 
it  should  be  ac- 
ory!      With   47 
1,  multiplied  by 
^256),  we  would 
d  but  jooa  feet 
Fahrenheit,  in- 
well-known  ve- 
md!    Thus  the 


wave-theory  is  overthrown  by  the  vefy  ar- 
gument adduced  to  sustain  it,  while  Ihe 
reader  undoubtedly  asks  how  could  it  be 
possible  for  Professor  Tyndall  to  perpe- 
trate such  a  glaring  mistake,  with  the  glass 
jar  before  him,  and  with  a  proper  tuning- 
fork  and  a  correct  "two-foot  rule"  in  his 
hand !  The  error,  as  we  see,  is  a  fatal  one, 
since  it  makes  a  positive  difference  of  118 
feet  a  second,  as  any  tyro  in  mathematics 
can  instantly  determine,  between  the  ob- 
served velocity  of  sound  and  what  it  is 
forced  to  be  according  to  the  formula  of 
Professor  Tyndall,  in  trying  to  sustain  an 
untenable  and  foundation  I  ess  theory. 

But  I  will  now  try  to  relieve  the  mind 
of  the  reader,  and  tell  him  in  unmistakable 
words  how  this  mistake  occurred  in  Pro- 
fessor Tyndall's  calculation;  and  also,  I 
may  add,  in  the  calculation  of  Professor 
Helmhol(z,who  agrees  with  Professor Tjn- 
dall  fully  that  the  greatest  resonant  depth 
of  a  jar  is  one  quarter  of  the  wave-le»glh  0} 
the  determinate  tone  thus  augmented;  so  that 
these  two  great  physicists  fall,  as  usual, 
side  by  side,  whenever  one  is  tripped. 

Those  having  access  to  a  copy  of  the 
Lectures  on  Sound  will  observe  that  the 
engraving  represents  a  jar  having  an  ix- 
panded  or  beU-shaped  mouth!  This  single 
fact  is  the  key  which  unlocks  the  mystery 
and  solves  the  whole  problem,  giving  the 
true  reason  forProfessorTyndall's  trouble 
in  a  nutshell.  In  order  to  demonstrate  the 
correctness  of  this  solution  of  the  diffieuiij, 
I  had  three  jars  made  specially  for  this 
experiment,  all  of  the  same  diameter  and 
height, — one  straight  from  bottom  to  top, 
one  with  an  expanding  mouth,  the  expan- 
sion being  about  one  half  the  diameter  of 
the  jar  and  extending  down  a  cotiple  of 
inches,  and  the  third  with  the  mouth  con- 
tracted or  drawn  in  about  as  much  and 
about  in  the  same  proportion  as  the  other 
was  expanded. 
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By  means  of  a  series  of  careful  tests  with 
the  same  fork — 256  vibrations  to  the  sec- 
ond— I  found  that  while  the  straight  jar 
gave  invariably  a  resonant  depth  of  ii| 
inches,  the  one  with  the  bell-shaped  mouth 
'gave  a  depth  of  12  J  inches,  while  the  one 
with  a  contracted  mouth  gave  a  depth  of 
but  II J  inches.  The  conclusion  was  thus 
scientifically  reached  that  with  the  mouth 
of  the  jar  sufficiently  expanded,  and  carry* 
ing  the  expansion  a  sufficient  distance 
down,  a  resonant  depth  of  exactly  13  inches 
might  be  finally  attained,  and  in  this  way 
the  experiment  could  be  made  to  precisely 
harmonize  with  the  necessities  of  the  wave- 
theory,  making  52  inches  the  wave-length 
instead  of  47, — as  results,  and  must  always 
result,  from  using  an  honest  jar! 

It  is  not  at  all  likely  that  this  lecturer, 
in  the  presence  of  an  intelligent  audience 
of  scientific  men,  would  have  stated  that 
the  resonant  depth  of  this  jar  was  thirteen 
/vrA^x, by  actual  measurement  with  a  "two- 
foot  rule,"  when  it  was  but  eleven  inches 
and  three  quarters!  And  it  would  not  be 
fair  to  suppose  that  he  had  a  bogus  "two- 
foot  rule,"  or  that  he  was  capable  of  play- 
ing any  such  "tricks  that  are  vain  "as  run- 
ning the  rule  up  his  sleeve  while  making 
the  measurement !  We  aire  bound,  there- 
fore, to  admit  that  his  measurement  was 
honest,  and  that  the  jar  showed  an  actual 
resonant  depth  of  13  inches;  but,  at  the 
same  time,  we  are  driven  to  assume  that 
the  mouth  of  the  \dx  flared^  as  his  engrav' 
ing  indicates,  just  enough  to  make  up  this 
deficit  of  I J  inches,  thus  to  sustain  the 
wave-theory ! 

Now,  I  do  not  intend  to  insinuate  that 
there  was  any  conspiracy  between  the 
Professor  and  his  glass  jar  by  which  its 
mouth  was  io  flare  just  enough  and  not  a 
whit  too  much  to  make  up  these  thirteen 
inches'  of  resonant  depth !  As  a  suppo- 
sition so  flagrantly  unkind  is  out  of  the 


question,  it  becomes  one  of  the  most  re- 
markable coincidences  known  to  science 
that  such  a  long  glass  vessel  should  be 
blown  with  a  mouth  flaring  just  enough  to 
answer  the  purposes  of  this  theory,  and 
that  it  should  have  occurred  fortuitously, 
or  without  pre-calculation,  design,  or  in- 
tention, on  the  part  of  anybody!  A  man 
who  could  believe  this  would  require  but 
little  stretch  of  his  credulity  to  believe, 
with  Mr,  Darwin,  that  man,  with  all  his 
complicated  powers,  might  have  been  ac- 
cidentally developed  by  a  series  of  fortu- 
nate spontaneous  variations  to  what  he 
now  is,  from  a  horned  toad  or  a  soft-shell 
clam. 

The  serious  part  of  the  whole  matter, 
however,  viewed  from  a  scientific  stand- 
point, seems  to  be  this:  Even  supposing 
that  particular  jar,  havitig  just  such  a  flar- 
ing mouth, should  have  fallen  into  the  lec- 
'turer's  hands  accidentally  on  that  partic- 
ular  occasion, which  so  luckily  hit  the  nail 
on  the  head  and  demonstrated  the  truth 
of  the  wave-theory,  is  it  conceivable  that 
this  great  sound-expert  and  experimenter, 
who  had  devoted  much  of  his  life  to  the 
investigations  of  sonorous  phenomena,  in- 
cluding this  same  beautiful  problem  of 
resonance,  never  happened  at  any  other 
time  to  try  this  experlmetit  with  a  straight 
jar,  or,  in  fact,  with  any  jar  not  flared  ex- 
actly to  that  extent?  If  he  ever  held  a 
tuning-fork  of  any  determinate  pitch  over 
Si  straight  jar,  and  then  brought  into  requi- 
aition  his  "two-foot  rule,*'  he  certainty  must 
have  seen  that  the  resonant  depth  thus  resu/t- 
ing  was  considerably  less  than  the  one  quarter 
0/  a  wavc'letigth  of  the  particular  fork  em'- 
ployed! 

To  meet  the  difficulty,  and  rescue  this 
eminent  lecturer  from  the  fatal  effects  of 
his  own  argument, we  are  forced  to  assume 
that  in  all  his  experience  he  never  used 
but  the  one  jar,  having  that  particular 
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flare  to  its  mouth,  and  never  saw  such  an 
experiment  tried  by  any  one  else  as  hold- 
ing a  tuning-fork  of  a  determinale  pitch 
over  a  straight  jar  from  bottom  to  top,  or 
over  any  other  jar  having  a  beil-shaped 
mouth  differing  in  the  slightest  degree 
from  the  one  which  so  fortunately  fell  into 
his  hands  for  that  special  occasion ! 

Whatever  explanation  may  be  attempted 
of  these  singular  and  uncomfortable  facts, 
and  however  this  lecturer  may  essay  to 
rescue  his  experiment  from  the  suspicion 
in  the  mind  of  the  reader  of  a  conspiracy 
between  somebody  s.vid,  that  particular f/aw 
jar,ant  thing  is  settled  beyond  all  possible 
doubt  by  the  unfortunate  dilemma  in 
which  this  eminent  physicist  has  involved 
himself,  which  is  this:  the  wave-theory  of 
sound  has  fairly  and  utterly  broken  down, 
judged  alone  by  the  strongest  argument 
ever  employed  to  sustain  it,  since  the 
theory's  own  explanation  of  the  supposed 
wave-length  contradicts  the  observed  ve- 
locity of  sound,  when  an  honest  jar  is  used, 
by  just  ii8  feet  a  second!  Oh,  for  some 
modern  Laplace  to  help  Professor  Tyndall 
out  of  his  difficulty  by  a  new  formula  of 
heat  and  cold — condensation  and  rarefac- 
tion— to  account  for  this  discrepancy  of 
ii8  feel  a  second,  as  the  original  Laplace 
so  triumphantly  succeeded  in  not  doing  it 
with  the  deficit  of  174  feet  a  second  dis- 
covered by  Sir  Isaac  Newton! 

The  next  illustrated  argument  in  this 

course  of  lectures  on  sound,  to  which  I 

would  invite  the  attention  of  the  reader, 

is  nerhans  the  most  astonishing  for  pure 

ented  in  favor  of  a 

particularly  remark- 

le  first,  that  it  is  ad- 

;on elusive  evidence 

wave -motion  (which 

I  true);  while  in  the 

not  the  semblance 

even  the  assumed 


facts  on  which  the  whole  argument  11 
based.  The  correctness  of  this  appareoily 
exaggerated  assertion  will  be  abundantljr 
evident  to  the  reader  as  the  analysis  of 
the  position  advances. 

I  have  pondered  frequently  over  the 
argument  to  which  I. now  refer,  and  eveir 
time  with  undiminished  amazement  10 
think  that  a  careful  physicist  and  compe- 
tent investigator  of  scientific  phenomena 
should  have  been  so  presumptuous  as  to 
imagine  it  possible  for  a  person,  claiming 
to  reason  at  all,  to  accept  the  pretended 
facts  so  deliberately  assumed  and  specific- 
ally paraded.  At  times  I  confess  to  having 
been  inclined  to  half  suspect  my  own  want 
of  perspicacity  in  not  catching  the  trae 
meaning  of  the  text,  it  seeming  so  entirely 
inconceivable  that  a  person,  pretending  to 
even  ordinary  scientific  knowledge, should 
have  assumed  as  facts,  simply  because  a 
theory  happened  to  require  it,  what  a  very 
stupid  schoolboy  a  dozen  years  old  could 
readily  have  seen  to  be  without  a  shadow 
of  foundation; — facts  as  preposterously 
and  transparently  out  of  the  question  ai 
if  he  had  stated  to  his  audience  that  the 
sTi-aying  shadow  of  a  tree  had  utigkt  ani 
momentum  sufficient  to  knock  a  man  dtmm 
should  he  come  in  contact  with  it!  But  after 
discussing  the  matter  and  comparing  views 
with  others, — even  believers  in  Professor 
Tyndall's  theory  of  wave- motion,— and 
finding  that  the  most  critical  scientific 
thinkers  were  obliged  to  place  the  same 
construction  on  his  language  that  1  bad 
done,  there  was  nothing  left  but  to  accept 
his  literal  statement  of  assumed  scientific 
facts,  and  then  meet  his  exfraordinary  ar- 
gument. With  these  preliminary  remarks, 
I  will  now.as  usual, proceed  to  briefly  state 
the  argument  before  giving  the  exact  words 
of  the  lecturer,  that  the  reader  may  know 
what  specific  point  to  expect. 

As  is  well  known  to  every  scientific  stu- 
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dent,  and  as  previously  shown  by  quota- 
tions, the  wave-theory  assumes  that  two 
systems  of  sound-waves,  from  two  unison 
instruments,  traveling  through  the  same 
air  together,  may  so  travel  as  to  assist  each 
other  or  augment  each  other's  sound ;  that 
is,  when  they  travel  in  such  a  manner  that 
the  condensations  of  one  system  of  waves 
coincide  with  the  condensations  of  the  other 
system,  and  the  rarefactions  of  the  one 
with  i\iQ  rare/actions  oi  the  other,  the  same 
as  two  systems  of  water-waves  will  make 
higher  billows  when  they  travel  together 
in  such  manner  that  the  crests  of  one  sys- 
tem coincide  with  the  crests  of  the  other, 
and  the  furrows  of  the  one  with  the  fur- 
rows of  the  other. 

It  is  also  well  known  that  if  two  equal 
systems  of  water-waves  travel  together  in 
such  manner  that  the  crests  of  one  system 
coincide  with  or  fall  into  i\it  furrows  of 
the  other  system,  they  will  mutually  de- 
stroy or  neutralize  each  other,  producing 
a  level,  or  nearly  so.  This  is  called  inter- 
ference. But  as  atmospheric  sound-waves 
are  claimed  to  be  "essentially  identical" 
with  and  "precisely  similar  "to  water- 
waves,  hence  it  seemed  unavoidable,  as 
a  vital  feature  of  the  wave- theory,  that 
physicists  should  teach,  just  as  they  do, 
that  if  two  unison  systems  of  sound-waves 
should  happen  to  travel  in  such  relation 
that  the  condensations  of  one  system  should 
coalesce  with  or  fall  into  the  rarefactions 
of  the  other  system,  they  must  necessarily 
neutralize  each  other  or  produce  absolute 
siUnce, 

As  I  saw  that  this  was  the  evident  and 
unavoidable  reasoning  of  physicists,  I  un- 
dertook, when  first  investigating  the  wave- 
theory,  to  expose  its  fallacy  by  showing 
that  if  it  were  so,  then  two  unison  pipes, 
forks,  or  reeds,  sounded  half  a  wave-length 
^f/, could  not  be  heard  at  all  by  a  listener 
Stationed  in  the  line  of  the  instruments, 


because  in  that  direction  the  two  systems 
of  waves  would  be  compelled  to  travel  ir. 
complete  interference^  the  crests  or  conden' 
sations  of  one  system  matching  into  the 
furrows  or  rarefactions  of  the  other,  thus 
producing  a  levels  or  neutralizing  each 
other's  effect ;  whereas,  if  the  instruments 
were  sounded  a  whole  wave-length  apart^ 
then  their  united  sound  would  necessarily 
be  much  louder  in  the  line  of  the  instru- 
ments than  either  would  be  alone, because 
the  two  systems  of  air-waves  would  re- 
enforce  each  other  by  coincidence, — their 
condensations  would  run  together  as  well 
as  their  rarefactions^  and  thus  augment 
each  other's  effect  on  the  air  the  same  as 
shown  in  water-waves. 

Of  course  I  supposed  that  I  was  ad- 
vancing a  «««/ argument  against  the  theory, 
and  one  so  self-evidently  fatal  to  it,  being 
the  unavoidable  consequence  or  natura.'. 
outgrowth  of  this  "law  "  of  interference  that 
the  moment  physicists  would  see  it  they 
would  necessarily  be  compelled  to  abandon 
the  wave-hypothesis  as  a  self-stultifying 
absurdity, since  such  an  idea  as  two  unison 
instruments  not  being  heard  when  sounded 
in  line,  whatever  distance  apart,  whether  a 
half  or  a  whole  wave-length,  was  so  tran- 
scendently  absurd  and  contrary  to  all  ob- 
servation and  reason  that  I  did  not  con- 
sider it  necessary  to  more  than  state  the 
fact  in  order  to  annihilate  the  assumption 
of  atmospheric  sound-waves!  I  never 
dreamt  of  such  a  thing  as  that  physicists 
had  thought  of  the  same  argument,  much 
less  that  they  had  appropriated  and  adopt- 
ed it  as  a  part  of  their  system.  The  reade: 
can  guess  my  astonishment  to  find,  in  care- 
fully reading  Professor  Tyndall's  Lecturei 
on  Sound,  that  my  own  crushing  argu- 
ment against  the  wave-theory  had  been 
clearly  anticipated  and  coolly  presented 
to  his  audience  as  an  illustration  of  this 
very  law  of  interference^  and  the  manner 
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in  which  sound  can  be  so  added  to  sound 
as  to  produce  silence ! 

Thus,  we  come  at  last  to  the  argument 
to  which  my  preliminary  remarks  had  ref- 
erence. In  elucidating  this  law  of  "inter- 
ference" in  his  book,  Professor  Tyndall 
has  presented  engravings  representing  two 
unison  tuiiing-forks  placed  first  a  wave- 
length and  then  half  a  wave-length  apart. 
Suppose  each  of  the  two  forks  to  have 
exactly  256  vibrations  in  a  second,  and  a 
consequent  wave-length  of  52  inches,  he 
shows  by  the  most  careful  explanation  that 
if  the  two  forks  should  be  placed  26  inches 
apart  (half  a  wave-length),  and  be  then 
made  to  vibrate  ever  so  vigorously,  no 
sound  would  be  heard  in  the  line  of  the 
two  instruments, which  is  illustrated  in  the 
engraving  by  a  smooth  and  uniform  shad: 
ing  passing  off  from  the  forks,  thus  repre- 
senting the  quiescent  condition  of  the  air. 
He  also  shows  by  the  other  figure  that  if 
the  two  forks  are  placed  52  inches  (a  whole 
wave-length)  apart,  the  sound  will  be  dis- 
tinctly heard  in  line,  the  waves  of  which 
he  represents  by  alternate  dark  and  light 
shadings  passing  off  from  the  forks  in  the 
same  manner,  thus  teaching  that  any  two 
unison  musical  instruments,  however  in- 
tense their  tone  may  be,  if  thus  sounded 
half  a  wave-length  apart,  would  neutralize 
each  other,  and  not  be  heard  at  all  in  the 
line  of  such  sounding  bodies. 

With  this  explanation  before  the  reader, 
I  will  now  quote  Professor  Tyndall's  own 
words,  to  show  that  it  is  not  a  misconcep- 
tion of  his  meaning: — 

"Now  let  us  ask  what  must  be  the  distance  be- 
tween  the  prongs  A  and  B  [one  prong  of  each  of 
the  two  forks]  when  the  condensations  and  rarefac- 
tions  of  both,  indicated  respectively  by  the  dark 
land  light  shading,  coincide?  A  little  reflection  will 
make  it  clear  that  if  the  distance  from  B  to  A  be 
equal  to  the  length  of  a  whole  sonorous  wave  [52 
inches]  coincidence  between  the  t700  systems  of  waves 
must  follow.     The  same  would  evidently  occur 


where  the  distance  between  A  and  B  is  two  wave 
lengths,  three  wave-lengths,  four  wave-lengths,— 
in  short,  any  number  of  whole  wave-lengths.  In 
all  such  cases  we  should  have  coincidence  of  the 
two  systems  of  waves,  and  consequently  a  reinforce- 
ment of  the  sound  of  one  fork  by  that  of  the  other. 
.  .  .  But  if  the  prong  B  be  only  half  the  length  oja 
wave  behind  A  [26  inches]  what  must  occur?  Man* 
ifestly  the  rarefactions  of  one  of  th£  systems  fj 
waves  will  then  coincide  with  the  condensations  of 
the  other  system,  and  we  shall  have  interference: 
the  air  to  the  right  of  A  being  reduced  to  quies' 
cenceJ** — Lectures  on  Sounds  p.  259. 

Before  commenting  on  the  above  cita- 
tion, which  distinctly  teaches  what  I  have 
asserted,  I  wish  to  guard  against  the  re- 
motest  suspicion  of  misconceiving  the  Pro- 
fessor's meaning  of  "condensation,"  "rare- 
faction," "coincidence,"  "interference," 
&c.  It  IS  of  the  highest  importance,  also, 
that  the  reader  shall  know  from  the  lec- 
turer's own  words  that  I  have  not  misap- 
prehended him  in  the  slightest  degree. 
To  this  end  I  now  quote  a  passage  which 
leaves  no  possible  doubt.     He  says: — 

**In  the  case  of  water ^  when  the  crests  of  cnl 
system  of  waves  coincide  with  the  crests  of  anotkei 
system^  higher  waves  will  be  the  result  of  the  co* 
alescence  of  the  two  systems.  But  when  the  cresU 
of  one  system  coincide  with  the  sinuses  ox  ftmwi 
of  the  other  system,  the  two  systems  in  whole  or  in 
part  destroy  each  other,  [Of  course,  no  one  doubtf 
the  truth  of  this  statement  as  applied  to  water* 
waves,  because  there  we  have  actual  wave-motion.] 
This  mutual  destruction  of  two  systems  of  waves  if 
called  interference.  The  same  remarks  apply  to 
sonorous  waves.  If  in  tjvo  systems  of  sonorous  tpaves 
condensation  coincides  with  condensation  and  nm- 
faction  ivith  rarefaction^  the  sound  produced  by 
such  coincidence  is  louder  than  that  produced  by 
either  system  taken  singly.  But  if  the  condensa- 
tions of  the  one  system  coincide  with  the  rarefactions 
of  the  other,  a  destruction  total  or  partial  of  both 
systems  is  the  consequence,  ...  If  the  two  sounds 
be  of  the  same  intensity  their  coincidence  produce 
a  sound  of  four  times  the  intensity  of  either;  whk 
their  interference  produces  absolute  silence,** — Let* 
tures  on  Sounds  pp.  284,  285. 

This  language  can  not  be  misunder- 
stood. Two  equally  intense  systems  of 
sound-waves  from  two  unison  instruments, 
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placed  half  a  wave-length  apart  so  that 
their  waves  "interfere,"  must  of  necessity 
destroy  or  neutralize  each  other,  and  thus 
produce  ''^absolute  silence''  either  way  in  the 
line  of  such  instruments^  if  there  is  any 
truth  in  this  pretended  law  of  ^inter- 
ference ^ 

It  must,  therefore,  be  entirely  plain  to 
the  reader,  if  the  wave-theory  be  true,  and 
if  any  such  phenomena  as  atmospheric 
sound-waves  do  actually  occur  in  sonorous 
propagation,  having  condensations  and  rare- 
factions^  amplitude  and  wave-length  in  feet 
and  inches,  that  this  law  of  ^interference** 
must  also  inevitably  follow,  just  as  physi- 
cists have  represented  it,  for  such  is  indis- 
putably the  law  which  prevails  in  water- 
waves,  where  we  know  that  a  veritable 
amplitude  and  wave-length  exist.  Hence, 
to  have  ignored  this  law  of  ^^interference** 
in  sound  would  have  been  to  ignore  sound- 
waves altogether;  and  therefore,  as  was 
naturally  to  be  expected.  Professor  Tyndall 
teaches  undisguised  "/W/^r/i?r^/«^^,"  with  its 
resultant  "neutralization"  or  ^^ absolute  si- 
lence** in  the  manner  here  quoted. 

But  just  as  true  as  "interference"  is  a 
necessary  law  growing  out  of  wave-motion, 
whether  in  air  ox  m  water y]\\st.  that  certain 
is  it  that  the  whole  wave-theory  falls  to  the 
ground  whenever  this  law  of  sonorous  "in- 
terference" is  shown  to  be  without  foun- 
dation in  fact.  I  now  undertake  to  assert 
that  such  a  law,  in  relation  to  sound- 
propagation,  is  purely  visionary  and  mon- 
strously chimerical,  having  no  existence  in 
Nature,  and  not  even  the  appearance  of  a 
properly  understood  fact  to  warrant  it. 
Strange  as  this  may  sound  to  physicists, 
they  will  be  more  than  satisfied  of  its  cor- 
rectness before  this  chapter  is  finished. 

As  one  evidence  that  the  law  is  without 
foundation  in  science  or  in  fact,  we  need 
no  better  proof  than  the  test  here  distinctly 
prescribed  by  this  lecturer  himself,  namely, 


the  placing  of  two  unison  instruments  half 
a  wave-length  apart,  and  then  sounding 
them  with  listeners  stationed  in  line  either 
way  to  determine  by  actual  observation 
the  truth  or  falsity  of  the  principle  enun- 
ciated. Professor  Tyndall  distinctly  tells 
us  that  two  such  instruments  would  not  be 
heard  in  line,  however  loudly  they  might 
sound  or  however  distinctly  one  alone 
could  be  heard  if  the  other  was  silenced. 
It  would  really  seem  that  an  intelligent 
reader  need  scarcely  be  informed  that 
there  is  not  one  scintilla  of  scientific  truth 
in  this  whole  statement ;  and  how  a  phys- 
icist, having  any  regard  for  accuracy  or  the 
just  respect  of  the  scientific  world,  could 
have  published  such  a  fabrication  as  part 
of  a  scientific  lecture,  to  meet  the  necessi- 
ties of  any  theory,  however  firmly  estab- 
lished, is  more  than  I  can  imagine.  That 
the  wave-theory  requires  such  a  "law"  of 
interference  as  well  as  such  practical  fruits 
in  the  form  of  "neutralization"  and  "ab» 
solute  silence"  there  can  be  no  question. 
In  fact,  its  very  life  depends  upon  the 
truth  of  Professor  Tyndall's  statement,  or 
otherwise,  as  just  shown,  there  can  be  no 
such  thing  as  sound-waves  at  all,  and  the 
whole  wave- theory  consequently  breaks 
down.  Believing,  as  did  this  eminent 
scientist,  that  the  wave-theory  could  not 
be  otherwise  than  true,  and  knowing  that 
if  true,  the  law  of  "interference"  and  its 
effect  of  "absolute  silence"  must  follow, 
as  a  matter  of  course,  with  two  unison  in- 
struments sounding  half  a  wave-length 
apart,  hence  he  seemingly  shut  his  eyes 
to  the  necessity  of  testing  the  matter,  and 
ran  headlong  into  this  ridiculous  position, 
which  a  schoolboy  with  two  penny  whistles 
of  the  same  pitch  and  a  couple  of  babies 
for  assistants,  could  instantly  have  shown 
to  be  without  a  particle  of  foundation  in 
truth ! 
As  a  final  and  unanswerable  experiment 
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for  the  purpose  of  testing  this  supposed 
law  of  "interference,"  on  which,  of  course, 
the  existence  of  the  wave-theory  depends, 
the  reader  has  only  to  figure  before  his 
mind's  eye  two  immense  organ-pipes  of 
equal  capacity  which  sound  the  low  E  of 
the  double  bass,  having  each  40  vibrations 
to  the  second,  and  a  consequent  wave- 
length in  air  of  exactly  28  feet.  Then 
figure  these  two  pipes  placed  precisely  14 
feet  apart  in  an  open  field,  free  from  any 
reflecting  surfaces,  each  pipe  supplied  with 
wind  from  a  powerful  bellows,  and  the 
witnesses  stationed  on  either  side  in  line 
with  the  pipes.  It  is  manifestly  evident 
when  these  pipes  are  sounded  in  this  po- 
sition that  their  two  systems  of  unison 
waves  (if  they  produce  waves  at  all,  or  if 
the  wave-theory  has  any  foundation,)  will 
travel  in  the  direction  of  this  line  in  abso- 
lute "interference";  that  is  to  say,  the 
condensation  of  the  waves  from  one  pipe 
will  exactly  coincide  with,  or  fall  into,  the 
rare/actions  of  the  waves  from  the  other, 
and  hence  along  that  line  the  witnesses 
would  hear  no  tone  if  this  law  of  "inter- 
ference" has  any  existence  in  sound,  while 
another  jury  of  witnesses  placed  to  the 
right  and  left,  equidistant  from  the  two 
pipes, would  hear  their  united  sounds  with 
four  tiffus  the  intensity  of  either  pipe  sounded 
singly! 

I  now  appeal  to  the  reader  to  decide  if 
there  can,  by  any  possibility,  be  a  grain  of 
philosophical  truth  in  this  supposed  result 
of  "  interference,"  so  explicitly  taught  by 
Professors  Tyndall,  Helmholtz,  and  all 
writers  on  sound.  If  not,  then,  as  a  neces- 
§ary  consequence,  the  wave-theory  breaks 
down,  having  no  foundation  on  which  to 
rest.  I  must  sr^y  here  that  with  one  mo- 
ment's thought  Professor  Tyndall  himself 
could  not  help  but  admit  that  the  two 
organ-pipes  named  would  be  heard  pre- 
cisely the  same  in  line  when  14  feet  apart 


as  when  separated  28  feet, or  rather  a  trifle 
louder,  since  the  farthest  pipe  would  be 
nearer  the  listener  when  separated  from 
him  by  only  half  a  wave-length.  To  say 
that  this  eminent  savant  would  deny  that 
the  pipes  could  be  heard  in  line  when  14 
feet  apart,  or  that  he  would  still  insist  on 
his  law  of  "interference*  and  "silence" 
after  his  attention  was  directly  called  to 
the  question,  is  to  assert  what  I  do  not 
and  can  not  believe  till  such  time  as  the 
Professor  shall  flatly  compel  me  to  do  so. 

It  will  not  do  to  say  that  though  we  may 
hear  the  sounds  of  these  pipes  thus  sta- 
tioned half  a  wave-length  apart,  it  is  not 
their  fundamental  tones  we  heai,  but  their 
principal  over-tones^  and  that  this  law  of 
"interference"  only  supposes  the  neutral- 
ization of  the  primary  sounds  of  the  two 
instruments,  whose  waves  are  necessarily 
of  the  same  length !  This  objection,  though 
presented  to  me  by  a  sound-expert  of  con- 
siderable reputation,  is  wholly  foundation- 
less,  and  can  be  set  aside  by  a  single  fact, 
since  any  person,  having  two  unison  forks, 
and  causing  them  to  be  sounded  over  two 
resonant  jars  of  proper  depth  placed  half 
a  wave-length  apart,  can  hear  their  tones 
exactly  the  same  in  line  as  at  right  angles, 
or  when  a  whole  wave-length  apart;  while 
according  to  the  testimony  of  Professor 
Helmholtz,  the  very  highest  authority  on 
the  subject,  such  sounds  are  destitute  of  ac- 
companying ozfer-tones! 

The  truth  is,  there  is  no  force  whatever 
in  the  objection.  Every  one  knows  a/»«- 
damental  tone  from  its  octave^  which  is  the 
first  or  principal  over-tone;  and  by  sound- 
ing any  two  unison  pipes  half  a  wave-length 
apart  and  listening  in  line, one  can  instant- 
ly tell  by  the  evidence  of  his  ears  alon^ 
that  the  fundamental  tone  does  not  cease 
at  all,  neither  is  weakened,  but  is  rather 
heard  exactly  the  same  in  quality  and 
quantity,  according  to  distance,  as  when 
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the  pipes  are  a  full  wave-length  apart,  no 
difference  whatever  occurring  in  this  re- 
spect; and  a  man  who  is  not  capable  of 
comprehending  the  truth  and  force  of  this 
self-evident  declaration  never  ought  to  let 
the  sacre4  word  "science"  escape  his  lips. 
But  I  do  not  need  to  depend  upon  ar- 
gument, however  conclusive,  to  show  that 
no  such  thing  as  this  so-called  ^Unterfer- 
efue"  can  take  place  between  the  rounds 
of  two  unison  instruments  stationed,  as  de- 
scribed by  Professor  Tyndall,  half  a  wave- 
length apart.  As  has  so  often  been  done 
during  this  discussion,  it  is  only  necessary 
to  quote  another  passage  from  the  samt 
authority  in  order  to  show  the  most  start- 
ling and  i>oint-blank  contradiction  of  the 
whole  position  here  assumed  in  regard  to 
"interference."  I  have  frequently  sug- 
gested that  a  radically  false  theory  can 
not  avoid  self-contradiction,  in  the  very 
nature  of  things,  when  it  comes  to  the  dis- 
cussion of  details,  and  here  we  have  another 
illustration  of  it.  I  will  now  array  Profes- 
sor Tyndall  against  himself,  producing  a 
practical  case  of  "interference"  and  "neu- 
tralization," and  then  let  him  or  his  friends 
settle  it  as  best  they  can : — 

"  I  have  already  had  occasion  to  state  to  you  that 
when  several  saunds  traverse  the  same  air  each  par- 
tkular  sound  passes  through  the  air  as  if  it  alone 
iKre present,** — Lectures  on  'Sounds  p.  281. 

How,  then,  in  the  name  of  all  that  is 
called  science,  can  two  sounds  "traverse 
the  same  air"  in  such  a  manner  as  to  neu- 
tralize each  other  and  produce  "absolute 
silence"  by  the  two  systems  of  sound-waves 
interfering,  when  ^'gach  particular  sound 
passes  through  the  air  as  if  it  alone  were 
fresent'l 

We  thus  have  the  most  overwhelming 
evidence  from  Professor  Tyndall  himself 
that  all  this  reasoning  about  the  possibility 
of  the  sound-waves  of  two  unison  forks 
^utralizing  each  other  by  so-called  inter* 


ference  is  a  pure  fabrication,  without  the 
plausibility  of  ordinary  fiction ;  and  hence 
that  there  is  not  the  slightest  foundation 
either  for  this  law  of  "interference"  or  fof 
the  hypothetic  sound-waves  from  which  it 
is  deduced,  since  it  is  evident  if  air-waves 
exist  at  all,  two  sounds  would  be  just  as 
apt  to  clash  and  neutralize  each  other  as 
to  be  heard,  making  the  last  quotation 
clearly  false. 

The  general  conclusion,  therefore,  to 
which  I  am  logically  forced,  is,  that  this 
eminent  authority  never  tried  this  experi- 
ment at  all,  either  publicly  or  privately, 
of  sounding  two  unison  instruments  half 
a  wave-length  apart,  and  thus  producing 
neutralization  by  this  so-called  law  of  "in- 
terference," but  rather  that  he  gives  the 
illustration  in  his  book,  and  explains  this 
law  on  general  principles,  based  on  the 
blind  assumption  that  it  must  be  so,  be- 
cause the  wave-theory  must  be  true  and 
necessarily  requires  it,  when  it  would  not 
have  taken  him  half  an  hour  to  make  a 
careful  experimental  test  with  two  unison 
forks  or  other  instruments,  which  would 
have  instantly  dissipated  the  delusion, 
and  opened  his  eyes  to  the  fact  that  this 
pretended  law  of  "interference"  in  these  * 
so-called  sound-waves  is  a  pure  and  simple 
chimera,  contradicted  by  reason  as  well  as 
by  the  observation  of  all  mankind. 

Thus  again,  as  so  frequently  witnessed 
during  this  discussion, one  of  the  strongest 
arguments  in  favor  of  wave-mothDn  in 
sound-propagation  turns  out,  when  un- 
locked by  the  combination  key  of  truth 
and  common  sense,  to  be-  a  magazine 
which  explodes  and  annihilates  the  theory; 
for,  as  we  all  know  that  two  unison  instru- 
ments can  positively  be  heard  the  same  in 
any  direction  when  sounded  half  a  wave- 
length apart  as  when  separated  a  whole 
wave-length  or  any  other  distance,  as  an 
illiterate  rustic  might  easily  ascertain,  it 


286 


■ 

The  Problem  of  Human  Life. 


follows  that  there  is  no  such  a  thing  as 
"interference"  in  sound-waves;  and  if  no 
interference,  then  no  waves  to  interfere, 
since  water-waves,  as  every  one  knows, 
will  interfere  under  just  such  conditions 
as  this  physicist  lays  down,  and  mutually 
destrov  or  neutralize  each  other, thus  dem- 
onstrating  the  wave-theory  to  be  a  fallacy 
of  science  by  the  very  argument  advanced 
to  maintain  it ! 

**But  do  you  deny  the  interference  of 
sound  under  any  circumstances,  or  such  a 
thing  as  2, phase  0/ opposition?**  I  am  asked 
by  the  intelligent  scientific  reader.  I  an- 
swer, emphatically,  "Yes!"  in  any  sense 
which  could  be  analogous  to  the  interfer- 
ence which  takes  place  in  wave-motion. 
A  certain  kind  of  interference  or  oppo- 
sition resulting  from  a  forced  departure 
irom  unison  in  two  instrument's  sounding 
in  close  proximity, as  observed  in  so-called 
"beats,"  and  caused  by  the  same  affinity 
which  produces  sympathetic  vibration,  is 
MO  doubt  possible,  and  which  I  will  try  to 
elucidate  before  the  close  of  this  chapter. 
But  prior  to  this,  I  undertake  to  meet  and 
explain  the  principal  class  of  facts  relied 
on  by  physicists  as  favoring  the  common 
view  of  interference,  as  just  exemplified 
in  the  argument  about  two  unison  forks, 
or  as  caused  by  supposed  waves  with  con- 
densations and  rarefactions. 

One  of  the  strongest  arguments  favoring 
«uch  a  law  is  drawn  from  the  action  of  the 
double  siren^  which,  it  is  claimed,  demon- 
Itrates  beyond  question  that  two  systems 
Df  sound-waves  from  two  unison  sirens^ 
operated  together  in  such  a  manner  as  to 
cause  alternation  of  sounds  in  what  is  sup- 
posed to  be  half  wave-lengths,  neutralize 
each  other,  and  thus  produce  "absolute 
silence";  while  it  is  also  claimed  that  the 
same  effect  is  observable  in  the  action  of 
light,  under  certain  optical  conditions  in 
which  two  rays,  by  interfering,  will  neu- 


tralize  each  other  and  cause  absolute 
darkness !  It  was  this  phenomenon,  Pro- 
fessor Tyndall  tells  us,  which  first  led  to 
the  Undulatory  Theory  of  Light  His 
words  are: — 

•*  We  have  here  a  phenomenon,  wkUh,  above  d? 
others f  characterizes  wave-motion.  It  was  thisfke- 
nomenon,  as  manifested  in  optics,  that  led  to  the 
undulatory  theory  of  light,  the  most  cogent  proof  9} 
that  theory  being  based  upon  the  fact  that  by  adtUng 
light  to  light  we  may  produce  darkness  ^  just  as  ve 
can  produce  silence  by  adding  sound  to  sounds— 
Lectures  on  Sound,  p.  259. 

I  propose  to  show,  in  a  few  moments, 
that  this  whole  matter,  as  regards  the 
dbuble  siren,  is  a  clear  misapprehension  on 
th^  part  of  these  writers,  and  that  no  such 
effects  as  they  describe  can  possibly  occur 
with  this  or  with  any  other  unison  instru- 
ments,— that  no  such  thing  as  "silence"  is 
or  can  be  caused  by  any  possible  combi- 
nation of  the  two  rotating  disks  of  this  in- 
strument or  the  tones  they  produce,  and 
consequently  that  both  Professors  Tyndall 
and  Helmholtz  have  entirely  mistaken  the 
action  of  the  double  siren, — and  that  in  at- 
tempting to  explain  it  to  favor  this  law  of 
"interference,"  they  have  perpetrated  one 
of  the  most  glaring  and  laughable  blunders 
recorded  in  the  annals  of  science. 

This  language,  I  admit,  must  seem  to  a 
physicist  almost  if  not  quite  preposterous, 
particularly  with  reference  to  Professot 
Helmholtz,  who  invented  the  very  fonn 
of  siren  on  which  the  experiments  about 
to  be  examined  were  made.  Is  it  possible, 
the  reader  may  pertinently  ask,  that  this 
eminent  physicist  and  musician  does  not 
comprehend  the  action  or  acoustical  efifects 
of  his  own  instrument?  I  answer  that  it 
is  possible,  and  now  undertake  to  clearly 
demonstrate  it;  while  such  a  fact  ought 
to  be  no  more  surprising,  if  proved,  than 
the  already  demonstrated  fact  that  the 
same  acoustician  utterly  misapprehended 
the  action  of  the  violin  bow  in  relation  to 
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that  of  the  strings  supposing  the  latter  to 
normally  move  ten  times  swifter  than  the 
former,  though  he  was,  at  the  time  he  per- 
petrated this  fiasco,  a  practical  violinist, 
as  reviewed  at  pages  95,  96,  and  onward. 
The  question  of  fact,  therefore,  whether 
Professors  Tyndall  and  Helmholtz  have 
in  a  similar  manner  misapprehended  the 
sonorous  effects  of  their  own  favorite 
double  siren  shall  stand  or  fall  on  its  merits 
after  their  explanation  has  been  fairly  ex- 
amined. As  they  both  give  substantially 
the  same  explanation  of  their  experiments 
with  this  instrument,  agreeing  in  every  es- 
sential feature,  I  shall  confine  my  strictures 
almost  entirely  to  that  of  Professor  Tyn- 
dall, whose  language  is  more  explicit,  not 
having  had  to  pass  through  the  ordeal  of 
a  translation  into  English. 

Before  directly  considering  the  explana- 
tion of  this  author,  which  is  so  confidently 
supposed  to  embody  one  of  the  most  ex- 
plicit proofs  in  favor  of  the  law  of  inter- 
ference in  sound-waves,  it  will  be  quite 
necessary  that  I  should  describe  briefly 
the  simplest  form  of  this  modem  acous- 
tical instrument  called  the  siren^  and  then 
show  how  two  sirens  are  operated  together, 
making  what  is  known  as  the  double  siren^ 
in  order  that  this  demonstrative  evidence 
may  be  duly  appreciated. 

Imagine  a  circular  disk,  about  a  foot  in 
diameter,  secured  to  an  upright  spindle 
passing  through  its  center.  Then  imagine 
12  half-inch  holes  through  this  disk  in  a 
circle  near  its  outer  ^dge,  and  that  these 
holes  are  equidistant  apart.  Now  suppose 
that  a  half-inch  pipe  leading  from  a  wind- 
chest  is  so  adjusted  that  its  open  end 
presses  against  the  lower  side  of  this. disk 
at  the  exact  line  of  the  circle  of  holes. 
This  may  be  said  to  constitute  a  single 
dren. 

The  disk  now  stands  still,  and  one  of 
the  12  holes  is  exactly  over  the  open  end 


of  the  pipe.  If  air  is  forced  through  the 
pipe  from  the  wind-chest,  it  will  pass  in  a 
jet  up  through  this  aperture  in  the  disk; 
but  should  the  disk  slowly  revolve  while 
the  pipe  remains  fixed,  it  is  evident  that 
the  orifice  of  the  pipe  will  soon  change 
from  the  aperture  in  the  disk  to  one  of  the 
spaces  between  these  perforations,  thus 
cutting  off  its  jet  of  air;  and  the  disk  con- 
tinuing to  revolve,  a  puff  of  air  will  occur 
as  each  perforation  passes  in  line  with  the 
outlet  of  the  pipe. 

It  is  manifest  that  by  a  more  rapid  ro- 
tation of  the  disk  the  puffs  of  air  will 
occur  in  more  rapid  succession,  till,  by  in- 
creasing the  speed  of  rotation,as  is  proved 
by  the  operation  of  the  instrument,  the 
puffs  will  succeed  each  other  so  rapidly  as 
to  blend  into  a  continuous  tone, resembling 
that  of  a  whistle,  the  pitch  of  which  be- 
comes higher  in  the  exact  ratio  as  the 
speed  of  rotation  is  increased,  which,  of 
course,correspondingly  increases  the  num- 
ber of  puffs  per  second. 

It  will  now  be  understood  that  each  one 
of  these  air-puffs  is  exactly  the  same  thing 
as  a  separate  vibration^  or  equivalent  in 
effect  to  a  single  oscillation  of  a  harp- 
string,  tuning-fork,  or  any  other  sound- 
producing  instrument.  Each  rotation  of 
the  disk, therefore,  causes  12  puffs  or  vibra- 
tions; and  should  the  motion  of  the  disk 
be  increased  to  2fi\  rotations  per  second, 
it  will  exactly  sound  the  letter  A,  which 
requires  440  vibrations  to  the  second, — 
thus  giving  a  beautiful  demonstration  of 
the  universal  law  in  acoustics — that  the 
pitch  of  every  fundamental  sound,  from 
whatever  instrument,  corresponds  precise- 
ly to  the  number  of  vibrations  in  a  second 
which  generates  the  tone. 

By  means  of  a  proper  registering  device, 
with  a  dial  geared  to  the  rotating  spindle, 
the  number  of  rotations  of  the  disk  in  a 
minute  to  any  particular  pitch  may  be  re- 
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:  corded,  which,  multiplied  by  the  12  holes 
in  the  disk  and  divided  by  60  seconds  in 
a  minute, determines  the  number  of  vibra- 
tions per  second,  giving  thereby  the  true 
pitch  of  the  siren  at  that  speed  of  rotation, 
and  of  any  other  instrument  to  which  it 
may  be  compared. 

A  double  siren  consists  in  the  attachment 
of  another  disk  like  the  one  described  to 
the  same  spindle  a  foot  or  more  above  the 
lower  one,  but  turned  upside  down  so  that 
their  two  sets  of  puffs  project  the  air  to- 
ward each  other.  The  upper  disk  may  be 
so  secured  to  the  common  spindle  that  by 
turning  a  handle  it  may  be  adjusted  so 
that  its  puffs  or  vibrations  will  occur  sim- 
ultaneously with  those  of  the  lower  disk, 
or  alternately,  just  as  the  operator  may 
desire;  or,  which  is  the  same  thing,  the 
pipe  which  conducts  the  air  to  the  upper 
disk  may  be  shifted  backward  or  forward, 
causing  the  same  effect.  If  the  two  disks 
or  their  pipes  are  adjusted  to  puff  at  the 
same  time,  or  in  synchronism  with  each 
other,  the  tones  of  the  two  disks  are  in 
exact  unison,and  will  continue  so  no  mat- 
ter whether  the  disks  revolve  slowly  or 
rapidly,  or  whether  the  pitch  of  the  two 
tones  15  thus  raised  or  lowered.  But  should 
the  upper  disk  or  its  pipe  be  so  shifted 
that  .its  puffs  will  occur  alternately  with, 
or  half  way  between, the  puffs  of  the  lower 
disk,  then,  instead  of  unison,  we  have  that 
condition  which  Professor  Tyndall  calls  a 
"phase  of  opposition,"  in  which  the  two 
systems  of  waves  are  in  "interference," 
with  the  crests  or  condensations  from  one 
disk  coinciding  with  the  furrows  or  rare- 
factions from  the  other,  and  in  which  con- 
dition the  two  sets  of  puffs  neutralize  each 
other,  "and  we  have  no  sound.'* 

I  have  now,  if  the  reader  has  closely 
/bllowed  me  in  this  explanation  of  the 
Rouble  siren^  prepared  him  for  Professor 
Tjrndall's   remarkable   demonstration,  in 


his  own  words,  by  which  he  proves  that 
we  "can  produce  silence  by  adding  sound 
to  sound,**  just  as  "by  adding  light  to  light 
we  may  produce  darkness,"  and  I  espe- 
cially request  that  the  Professor's  conclu- 
sive language  shall  be  carefully  perused. 
It  is  as  follows  {Lectures  on  Sounds  page 
291: — 

**But  in  the  case  now  before  us,  where  the  circle 
is  perforated  by  12  orifices,  the  rotation  throngh 
i-24th  of  its  circumference  causes  the  apertures  of 
the  upper  wind-chest  [I  have  simplified  the  de- 
scription by  supposing  a  single  pipe  leading  from 
the  wind-chest]  to  be  closed  at  the  precise  moment 
when  those  of  the  lower  siren  are  oi>ened,  and  vice 
versa.  It  is  plain,  therefore,  that  the  intervals  be- 
tween the  puffs  of  the  lower  siren,  which  correspond 
to  the  rarefactions  of  its  sonorous  waves ^  arc  Atre 
filled  by  the  puffs  or  condtnsations  of  the  upper 
siren.  In  fact,  the  condensations  of  the  one  coin" 
cide  vnth  the  rarefactions  of  the  other ^  and  the  ahso^ 
lute  extinction  of  the  sounds  of  both  sirens  is  the 
consequence  y 

The  "absolute"  self-contradiction  and 
absurdity  of  this  assertion  immediately  fol- 
lows, in  Professor  Tyndall's  own  words: — 

**I  may  seem  to  you  to  have  exceeded  the  tmtk 
here;  for  when  the  handle  is  placed  in  the  position 
which  corresponds  to  absolute  extinction^  you  stiU 
have  a  distinct  sound.  And  when  the  handle  ii 
turned  continuously,  though  alternate  swellings 
and  sinkings  01  the  tone  occur,  the  sinkings  by  no 
means  amount  to  absolute  silence.  The  reason  u 
this:  The  sound  of  the  siren  is  a  highly  composite 
one.  By  the  suddenness  end  violence  of  its  shocks, 
not  only  does  it  produce  waves  corresponding  to  the 
number  of  its  orifices^  but  the  aerial  disturbance 
breaks .  ///  into  secondary  waves  which  associate 
themselves  with  the  primary'  waves  of  the  instni- 
ment,  exactly  as  the  harmonics  of  a  string  or  tn 
open  organ-pipe  mix  with  their  fundamental  tone. 
.  .  .  Now,  by  turning  the  upper  siren  through 
i-24th  of  its  circumference,  we  extinguish  utterly 
the  fundamental  tone.  But  we  do  not  extinguish 
its  octave,** 

Here,  reader,  we  have  the  demonstrative 
proofs  in  a  citation  which  is  the  most  as- 
tounding confession  of  weakness  and  un- 
tenableness  of  position  perhaps  ever  seen 
from  the  pen  of  a  scientific  writer.  It  only 
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Deeds  to  be  taken  apart « and  looked  at 
carefully  to  place  this  lecturer  in  a  most 
unenviable  light  as  a  physicist 

He  first  assures  us,  in  words  of  ringing 
^positiveness,  that  we  can  "produce  silefue 
by  adding  sound  to  sound/'  and  that  this 
is  "the  most  cogent  proof"  of  the  undu- 
latory  theory  of  light,  as  it  can  be  shown 
in  a  similar  manner  that  "by  adding  light 
to  light  we  may  produce  darkness"  He 
then  brings  forward  the  double  sireUy  the 
only  instrument  adapted  to  this  experi- 
ment of  forced  alternation,  and  gives  us 
his  "most  cogent  proof"  that  his  former 
assertion  was  to  be  believed.  After  com- 
pleting the  experiment  he  tells  his  au- 
dience that  "the  absolute  extinction  of  the 
sounds  of  doth  sirens  is  the  consequence^**  smd 
then  innocently  adds,  "when  the  handle  is 
placed  in  the  position  which  corresponds 
to  absolute  extiiution  you  still  have  a  distinct 
sound**  and  "the  sinkings  by  no  means 
amount  to  absolute  silence** ;  and  finally, 
after  a  coiifused  attempt  at  qualifying,  to 
smooth  off  the  "suddenness  and  violence 
of  the  shocks"  of  his  contradictory  state- 
ments, by  *^^ secondary  waves  which  associate 
themselves  with  the  primary  waves,**  he 
sums  up  his  "most  cogent  proof"  by  pro- 
foundly telling  his  class  Xh^t^^yft  extinguish 
utterly  t/u  fundamental  tone.  But  we  do  not 
ixtinguish  its  octave**! 

In  the  name  of  science  and  reason, — in 
the  name  of  acoustics  and  common  sense, 
—what  should  have  been  expected  but 
this  very  result?  By  operating  the  two 
sirens  together  (making  them  practically 
but  one  instrument)  in  such  a  manner  as 
to  cause  their  puffs  to  occur  alternately, 
he  actually  doubled  the  number  of  puffs  or 
Wi^rtf/w«x,  which,  as  every  tyro  knows, /f/2^5/ 
necessarily  raise  the  fundamental  tone  to  its 
octave! 

With  all  the  experiments  in  which  Pro- 
Itssor  Tyndall  had  just   been  engaged, 


stopping  off  a  string  in  the  middle  to  raise 
its  fundamental  tone  to  the  octave  by 
doubling  the  number  of  its  vibrations,  yet  he 
could  not  see  that  by  placing  the  upper 
siren  so  that  its  12  puffs  should  alternate 
with  the  12  puffs  of  the  lower  siren  he 
produced  24  puffs  to  each  revolution,  ex-^ 
actly  the  same  as  if  he  had  used  but  one 
siren  with  24  perforations  instead  of  la! 
This  must  necessarily  be  the  case  when 
the  two  disks  are  within  sympathetic  dis- 
tance of  each  other,  as  I  will  sooa  dearly 
demonstrate.  By  thus  doubling  the  num- 
ber of  vibrations  he  naturally  and  kgit- 
imately  raised  the  two  unison  fundamental 
tones  to  their  octave,  and  the  most  aston* 
ishing  thing  in  the  whole  matter  is  that 
Professor  Tyndall  should  have  been  so 
astonished  at  the  result  that  he  falls  into 
utter  confusion  in  attempting  to  explain 
it,  and  ends  by  the  contradictory  state- 
ment just  quoted  that  "the  absolute  extinc- 
tion of  the  sounds  of  both  sirens  is  the 
consequence,"  *^but  we  do  not  extinguish 
its  octave**! 

Instead  of  at  once  recognizing  the  oc« 
tave  tone  as  the  proper  result,  and  the 
very  one  to  have  been  legitimately  ex- 
pected from  doubling  the  numlier  of  puffs, 
he  tries  to  account  for  it  to  his  anxious 
auditors  as  one  of  the  incidental  and  in- 
explicable  "clang-tints"  or  "over-tones" 
of  this  "highly  composite"  instrument, 
resulting  from  its  ^^secofidary  waves  which 
associate  themselves  with  the  primary 
waves**! 

Though  I  was  not  present  at  this  re- 
markable lecture,  I  can  imagine  the  Pro- 
fessor in  a  confused  perspiration  listening 
to  the  two  disks  of  his  double  siren  whistling 
out  their  melodious  octave  (the  very  thing, 
of  course,  they  ought  to  do,  only  he  did 
not  know  it,)  and  wondering  what  to  say 
to  his  curiously  anxious  and  equally  con- 
fused audience  of  scientific  students  i 
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He  finally  stops  the  machine,  and  after 
collecting  his  demoralized  thoughts  for  a 
moment,  he  says,  in  substance : — 

'*  Yoa  have  all  observed,  durii^  this  coaclasive 
experiment,  that  the  sounds  of  both  sirens  were 
4ibs0luUfy  esttinguished^  and  that  you  did  not  hear 
liie  least  tone.  {Applause.]  You  may  tkink,  some 
of  you,  that  I  have  not  told  the  truth.  Well,  in 
fact,  I  haven't.  You  did  hear  the  octave^  but  that, 
you  must  remember,  is  just  the  same  as  no  sound 
at  all,  so  far  as  my  argument  is  concerned,  and  the 
reason  why  you  htar  it  and  you  dcnU  hear  it  [Hear! 
hearl]  is  because  the  double  siren  is  a  highly  com- 
posite instrument,  having  a  number  of  distinct  tones 
and  clang-tints  that  don't  properly  belong  to  its 
number  of  orifices,  but  are  accidental,  the  same  as 
a  string  or  an  open  organ-pipe  breaks  up  the  air 
into  secondary  waves  that  associate  themselves  with 
the  primary  waves  in  such  a  manner  that  the  sud- 
denness and  violence  of  the  shocks  make  you  think 
you  hear  it  when  you  really  don't.  [Bravo  I]  But 
still  I  must  confess  that  when  the  handle  is  turned 
to  the  point  which  would  indicate  silence^  you  still 
hear  a  distinct  sound,  and  the  sinkings  and  swellings 
by  no  means  amount  to  absolute  silence,  [Students 
glance  at  each  other  anxiously!]  But  as  that  is 
only  the  octave,  as  before  suggested,  it,  of  course, 
as  you  all  know,  amounts  to  nothing,  since  the 
fundamental  tone  is  extinguished,  [Students  re- 
assured !]  I  trust,  therefore,  you  all  agree  with  me 
that  this  demonstration  of  adding  sound  to  sound 
is  complete,  and  that  my  former  statement,  on 
which  the  undulatory  theory  of  light  was  so  firmly 
established  that  the  whole  scientific  world  has 
adopted  it,  namely,  that  by  adding  sound  to  sound 
we  may  produce  silence,  has  been  fully  sustained 
by  the  result."    [Hear!  hear!] 

Seriously, was  there  ever  a  great  lecturer 
so  pitiably  at  sea  in  the  midst  of  a  sjmple 
scientific  experiment,  and  that,  too,  with 
his  own  favorite  and  familiar  apparatus? 
it  need  not  surprise  the  reader  in  the  least 
if  the  Professor,  in  his  next  course  of  pub- 
lic lectures  on  Sound,  when  stopping  off  a 
string  in  the  middle  to  produce  its  octave, 
should  suddenly  become  confused  and  tell 
nis  audience  that  "the  absolute  extinction 
ai  the  sounds  of  both"  halves  of  the  string 
"is  the  consequence,**  though  *^we  do  not 
extinguish  its  octave" j  and  that  the  reason 


why  "we  hear  no  sound"  is  because  "the 
sound  of  the" string  is  2.'^highly  composite" 
onejand  that  "the  suddenness  and  violence 
af  the  shocks"  of  the  "secondary  waves 
which  associate  themselves  with  the  pri- 
mary waves"  produce  a  number  of  har- 
monics or  over-tones  not  represented  by 
the  normal  vibrational  rate  of  the  string 
proper,  and  thus  cause  the  "absolute  ex- 
tinction" of  the  fundamental  tone,  though 
"we  do  not  extinguish  its  octave"!  This 
would  be  just  as  lucid  as  his  explanation 
of  the  double  siren. 

Here,  then,  we  have  that  "most  cogent 
proof*  of  the  undulatory  theory  of  light, 
since  the  Professor  can  so  clearly  "/riv/i^r/ 
silence  by  adding  sound  to  sound'*/  If  he  is 
as  successful  in  "adding  light  to  light," 
there  will  be  no  question  about  his  haying 
produced*  "darkness,"  in  one  sense,  at 
least. 

Now,  the  only  attempt  which  Professor 
Tyndall  can  possibly  make  to  escape  this 
crushing  demolition  of  his  explanation  of 
the  double  siren  is  to  assume  that  the  24 
alternate  and  consecutive  puffs,  coming 
equally  from  the  two  disks  a  foot  or  so 
apart,  do  not  produce  the  same  effect  of 
converting  the  fundamental  tone  into  its 
octave  as  if  ail  the  puffs  or  vibrations  em- 
anated from  one  disk.  I  presume  he  will 
necessarily  resort  to  tliis,  if  he  speaks  at 
all, to  save  himself  and  his  theor}%as  there 
is  clearly  nothing  else  left  for  him  to  say. 
and  hence  I  shall  be  obliged  to  cruelly 
snatch  even  this  straw  from  the  drowning 
physicist  by  quoting  his  own  explicit  ad- 
missions. 

Before  doing  so  I  wish  to  reason  one 
moment  with  the  reader, to  show  the  weak- 
ness of  such  a  quibble.  Let  us  suppose 
one  of  the  disks  of  the  double  siren  removed 
I  now  ask, would  not  the  fundamental  tone 
caused  by  the  12  puffs  of  the  other  disk  be 
exactly  the  same,  if,  instead  of  one  circle 
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of  12  holes,  there  were  two  circles  of  6 
holes  each,  supplied  with  wind  through 
separate  pipes?  Manifestly  the  effect 
would  be  exactly  the  same  so  long  as  the 
puffs  from  the  two  circles  alternated  or 
occurred  intermediately,  making  12  con- 
secutive puffs  in  regular  succession  at  each 
revolution  of  the  disk.  Professor  Tyndall 
would  not  think  of  questioning  the  truth 
of  this  proposition,  unless  he  wished  to 
excite  the  astonishment  of  every  scientific 
thinker. 

Then,  this  being  admitted,  would  it  not 
produce  the  same  effect  exactly, supposing 
the  disk  large  enough,  if  the  two  circles  of 
6  holes  each  were  2ifoot  apart, — that  is, 
supposing  they  continued  to  puff  alter- 
nately as  before?  No  one  can  doubt  but 
that  the  same  fundamental  tone  would 
result  in  either  case,  as  with  12  orifices  in 
one  circle.  Then,  why  should  not  the 
same  thing  exactly  occur,  if,  instead 'of 
one  disk  with  two  circles  of  6  holes  each, 
there  were  two  disks  placed  no  greater 
distance  apart  than  these  circles,  with  6 
orifices  in  each,  so  adjusted  that  their 
puflfs  occurred  in  the  same  perfect  alter- 
nation? Thus,  link  by  link  the  chain  of 
logic  is  being  coiled  around  this  fallacious 
explanation  of  the  double  siren.  Although 
I  do  not  expect  the  force  of  this  reasoning 
to  be  acknowledged  by  Professor  Tyndall, 
I  propose  to  let  him  speak  from  his  pub- 
lished lectures,  and  thus  confess  the  ab- 
surdity of  his  whole  argument :' — 

**1\it  puffs  of  a  locomotive  at  starting  follow  each 
other  slowly  at  first,  but  they  soon  increase  so 
rapidly  as  to  be  almost  incapable  of  being  counted. 
If  this  increase  could  continue  until  i\ie puffs  num- 
hired  50  or  60  a  second,  the  approach  of  the  engine 
would  be  heralded  by  an  organ-peal  of  tremendous 
power,** — Lectures  on  Sound,  p.  50. 

Query:  Would  it  make  any  difference 
with  this  "organ-peal  of  tremendous  power" 
coming  from  the  distant  ^ngint^  should  one 


half  of  the  puffs  come  from  the  steant'Cylindet 
on  one  side  of  the  locomotive  and  the  other 
half  from  the  other — six  feet  apart — so  the} 
only  alternated?  I  do  not  think  that  even 
this  lecturer  would  venture  to  assert,  after 
his  attention  was  called  to  the  fact,  that 
the  "organ-peal"  would  depend  in  the 
slightest  degree  upon  whether  the  puflfs 
all  came  from  one  side  of  the  locomotive 
or  alternately  from  both  sides,  so  there 
were  50  or  60  alternate  puflfs  a  second  in 
regular  succession!  Hence,  if  his  loco- 
motive illustration  contains  a  vestige  of 
philosophical  sense,  it  shows  his  complete 
misapprehension  of  the  action  of  the 
double  siren,  and  establishes  the  correct- 
ness of  the  explanation  I  have  given, dem- 
onstrating that  the  true  cause  of  the  tone 
jumping  from  the  fundamental  to  its  oc- 
tave was  the  shifting  of  one  siren  in  such 
manner  that  its  12  puflfs  would  occur  in- 
termediately between  the  12  puflfs  of  the 
other,  thus  making  24  puflfs  to  each  revo- 
lution of  the  spindle. 

Professor  Tyndall,  the  reader  will  recol- 
lect, attributes  this  octave  not  to  the  24 
vibrations  caused  by  the  24  alternate  puflfs 
issuing  from  the  24  alternate  orifices  which 
he  actually  had  right  before  his  eyes  and 
ears,  but  to  some  mysterious  and  indefin- 
able breaking  up  of  the  primary  air-waves 
which  were  produced  by  the  12  unison 
puflfs  "into  secondary  waves  which  asso- 
ciate themselves  with  the  primary  waves 
of  the  instrument"  Hence,  he  assures  us 
that  this  particular  octave,  unlike  all  other 
octaves  ever  heard,  was  not  produced  by 
the  required  number  of  24  vibrations  at  all, 
but  by  the  disintegration  of  primary  waves, 
though,  as  usual,  it  flatly  contradicts  his 
teaching  in  mother  place,  where  he  says 
that  no  octavejiTom  whatever  ins  trumenty  can 
be  produced  without  doubling  the  number 
of  vibrations  which  caused  its  fundamental 
tone!  Notice  how  explicitly  his  statements 
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demonstrate  his  law  of  "interference, "and 
'•ause  their  own  "neutralization"  by  "mu- 
tual destruction": — 

**  Placing  a  movable  bridge  under  the  middle  of 
the  strings  and  pressing  the  string  against  the 
bridge,  I  divide  it  into  two  equal  parts.  Plucking 
either  of  those  at  its  centre,  a  musical  note  b  ob- 
tained, which  many  of  you  recognize  as  the  octave 
of  the  fundamental  note.  Now,  in  all  cases^  and 
with  all  instruments  [the  double  siren  ^  of  course, 
as  well  as  others,]  the  octave  of  a  note  is  produced 
by  doubling  the  number  of  its  vibrations," — Lectures 
on  Sounds  p.  90. 

Hence,  we  have  the  clearest  possible 
admission  that  the  octave  produced  by  the 
double  siren^  on  which  the  Professor  be- 
comes so  terribly  confused,  was  actually 
caused,  just  as  I  have  urged,  by  the  re- 
quired 24  vibrations  or  puffs  to  the  revo- 
lution issuing  from  the  two  disks  in  alter- 
nation, and  not  by  the  breaking  up  of 
primary  air-waves  at  all,  since  "  in  all  cases 
and  with  all  instruments  the  octave  of  a  note 
is  produced  by  doubling  the  number  of  its  vi- 
brations^*! Was  there  ever  a  more  direct 
self-contradiction  perpetrated  by  a  scien- 
tific writer? 

To  suppose  Professor  Tyndall,  while 
attempting  to  explain  the  double  siren  to 
his  audience,  really  unaware  of  this  well- 
known  law  in  acoustics,  that  doubling  the 
number  of  puffs  or  vibrations  would  neces- 
sarily raise  the  fundamental  tone  to  its 
octave  (which  he  entirely  ignores  in  his 
explanation),  is  a  supposition  at  once  as- 
tonishing and  incomprehensible;  because, 
as  we  have  just  seen,  he  clearly  recognized 
the  law  when  experimenting  with  strings, 
and  could  hardly  have  forgotten  it.  To 
suppose  that  he  knowingly  suppressed  this 
true  and  only  explanation  of  the  octave 
{and  thus  imposed  upon  the  intelligence 
of  his  audience)  in  support  of  his  former 
assertion  that  "we  can  produce  silence  by 
adding  sound  to  sound  "would  be  cruel,  if 
not  wicked.    The  charitable  view  would 


therefore  seem  to  be  that  though  he  knew 
the  law  and  was  aware  of  the  facts,  yet  in 
the  complexity  resulting  from  the  "sec- 
ondary waves  which  associate  themselves 
with  the  primary  waves"  with  the  "sud- 
denness and  violence  of  the  shocks"  from 
that  "highly  composite"  instrument,  he 
became  temporarily  demoralized,  and  lost 
sight  of  the  legitimate  solution.  Hence, 
the  confused  explanation  involving  such 
direct  contradictions  of  what  he  had  taught 
on  other  occasions. 

But  here  a  difficulty  confronts  us.  If 
this  contradictory  and  absurd  explanation 
was  the  result  of  a  momentary  confusion, 
how  are  we  to  account  for  the  fact  that 
he  has  since  published  to  the  world  in  a 
carefully  prepared  book  every  detail  of 
that  extraordinary,  and,  I  may  say,  ridicu- 
lous analysis  of  the  double  siren? — and  not 
only  so,  but  has  superintended  the  work 
through  various  editions  and  translations 
into  a  number  of  European  languages, 
with  not  one  alteration  from  the  original 
fiasco?  The  charitable  view  I  have  taken 
here  looks  like  breaking  down. 

And  it  is  equally  astonishing  that  of  the 
hundreds  of  scientific  students  who  listened 
to  that  lecture,  and  the  tens  of  thousands 
who  have  since  read  his  book,  not  one'has 
had  the  temerity  or  the  kindness  to  tell 
the  Professor  what  was  the  matter  with 
his  favorite  siren^  who,  if  she  had  not  ab- 
solutely "lured  him  to  destruction,"  had 
triumphantly  succeeded  in  turning  his 
head  with  her  fascinating  music ! 

It  really  seems  incredible  that  a  scientist 
of  such  reputed  ability  could  not  have 
seen  that  this  close  proximity  of  the  two 
disks  of  the  double  siren  to  each  other— re- 
volving only  a  few  inches  apart — ^was  the 
true  cause  of  producing  this  octave,  espe- 
cially in  view  of  the  fact  that  their  34  al- 
ternate and  successive  puffs  were  the  exact 
number  required  for  such  a  result.    The 
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shallow  superficiality  which  was  incapable 
of  thus  connecting  the  two  series  of  puffs, 
making  their  efifect  the  same  as  if  issuing 
from  a  single  disk,  is  as  pitiable  as  it  is 
surprising.  The  only  serious  and  practical 
way  of  accounting  for  such  want  of  scien- 
tific resource  is  the  fact  (as  every  one 
knows  who  has  ever  compared  these  Lec- 
tures on  Sound  with  the  work  of  Professor 
Helmholtz  on  the  same  subject)  that  the 
great  German  investigator  made  the  mistake 
fir  sty  while  Professor  Tyndall,  according 
to  his  uniform  habit,  took  the  whole  mat- 
ter for  granted  just  because  that  eminent 
physicist  had  announced  it  as  science. 

Hence,  because  Professor  Helmholtz 
had  mistakenly  employed  this  plain  and 
legitimate  octave  of  the  double  siren^  gen- 
erated by  the  requisite  24  vibrations  or 
puffs,  to  illustrate  his  improved  ideas  of 
over-tonesy  there  was,  of  course,  nothing 
left  for  Professor  Tyndall  but  to  do  like- 
wise, and  thus  relegate  this  simple  result 
of  24  vibrations  or  consecutive  puffs  to 
an  indefinable  atmospheric  disturbance 
breaking  up  into*  secondary  waves  which 
associate  themselves  with  the  primary 
waves  of  the  instrument,  owing  to  the  sud- 
denness and  violence  of  its  shocks!  He 
seemed  to  have  become  so  infatuated  with 
Professor  Helmholtz,  or  this  music  of  his 
sireny  as  to  temporarily  lose  his  memory, 
or  he  surely  would  have  recollected  what 
he  had  before  so  distinctly  taught,  as  just 
quoted,  that  *'/>/  all  cases^  and  with  all  in- 
struments,  the  octave  of  a  note  is  produced  by 
doubling  the  number  of  its  vibrations**  I  Had 
the  "organ-peal  of  tremendous  power," 
which  the  two  cylinders  of  a  locomotive 
might  produce  by  sufficiently  rapid  alter- 
nate puffing  retained  a  place  in  his  mem- 
ory he  would  never  have  been  cajoled  into 
such  an  unenviable  plight  by  the  super- 
ficial blunder  of  Professor  Helmholtz,  but 
would  have  been  able  to  connect  the  alter- 


nate puffs  of  two  disks  only  a  foot  apart 
into  one  system  of  24  vibrations  to  a  revo- 
lution as  easily  as  he  could  the  alternate 
puffs  of  two  steam-cylinders  six  feet  apart, 
which,  as  any  one  knows,  could,  if  rapid 
enough,  be  legitimately  combined  to  make 
an  "organ-peal  of  tremendous  power." 

Look  for  a  moment  at  the  language  of 
Professor  Helmholtz,  and  note  the  family 
resemblance  between  it  and  that  of  Pro- 
fessor Tyndall: — 

**  The  puffs  of  air  in  one  box  occur  exactly  in  the 
middle  between  those  of  the  other,  and  t/u  two 
prime  tones  mutually  destroy  each  other, .  .  .  Hence, 
in  the  new  position  the  tone  is  weaker^  because  it  is 
deprived  of  several  of  its  partials  [over-tones] ;  but 
it  does  not  entirely  cease;  it  rather  jumps  up  an 
octave y — Sensations  of  Tone^  p.  246. 

It  seems  that  Professor  Helmholtz  even 
sets  the  example  of  self-contradiction;  for 
how,  in  the  name  of  reason,  can  "///^  two 
prime  tones  mutually  destroy  each  other** 
when  they  do  not  entirely  cease ^  but  ratl^er 
jump  up  an  octave  1    If  a  man  jumps  up  on 
the  top  of  a  fence,  he  is  not  destroyed^  or 
neutralized^   or  obliterated^   in    any   sense 
whatever.      He    has    only    exchanged  a 
lower  for  a  higher  position!     So  the  two 
fundamental  unison  tones  of  the  two  disks, 
caused  by  12  puffs  to  the  revolution, simply 
combine  into  one  tone  of  24  puffs  to  the 
revolution,which  lifts  it  to  a  higher  position 
in  the  musical  scale,or,as  Professor  Helm- 
holtz  plainly  puts  it,  the  tone  "jumps  up 
an   octave,"  without   involving   any  such 
thing  as  mutual  destruction  or  neutraliza- 
tion. 

The  reason  why  "the  tone  is  weaker** 
in  the  "new  position"  seems  to  be  a  pro- 
found mystery  to  this  eminent  investiga- 
tor, save  on  the  supposition  that  it  consists 
of  the  first  or  principal  over-tone  ("deprived 
of  several  of  its  partials"),  which  is  always 
too  weak  to  be  distinctly  heard  by  the  un- 
aided ear  while  the  prime  tone  is  being 
sounded.     It  of  course  never  occurred  to 
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this  standard  authority  on  Sound  that  the 
reason  why  the  octave  was  "weaker"  was 
simply  because  it  was  constituted  of  a  single 
series  of  24  successive  puffs  or  vibrations 
to  a  revohition,  while  the  prime  tone  was 
'composed  of  two  series  of  12  double  or 
unison  puffs  which  necessarily  re-enforced 
each  other,  and  by  which  means  their  in- 
tensity was  increased /<?//r/<c?A/,  as  already 
quoted  from  Professor  Tyndall.  The 
"weaker"  character  of  this  octave  is  thus 
beautifully  accounted  for  according  to  my 
explanation  of  the  double,siren^  and  would 
have  been  easily  comprehended  by  Pro- 
fessor Helmholtz  but  for  his  pet  brood  of 
over-tones  which  he  was  just  nursing  into 
life,  and  on  which  account  he  pressed  into 
service  the  assistance  of  this  "highly  com- 
posite" siren  as  a  kind  of  foster-mother. 
But  he  will  learn  when  he  reads  this  re- 
view, if  not  before,  that  she  has  at  last 
discarded  the  whole  family  as  too  con- 
spicuously  illegitimate  and  outlandishly 
ungeneric  for  even  foster-children. 

I  now  propose  to  Professor  Helmholtz, 
with  all  deference  and  respect, and  through 
him  to  the  scientific  world,  a  simple  prac- 
tical test  of  this  whole  problem,  by  which 
to  demonstrate  either  the  truth  or  falsity 
of  my  explanation  of  the  dottle  siren^  and 
which  will  also  and  equally  demonstrate 
the  truth  or  falsity  of  his  own  solution, 
since  one  or  the  other  of  our  explanations 
must  necessarily  fall  to  the  ground. 

Suppose,  instead  of  a  double  siren^  such 
as  already  described,  having  two  disks,  we 
construct  a  triple  siren^  having  three  disks, 
each  disk  containing  a  circle  of  12  orifices 
and  supplied  with  wind  by  a  separate  pipe, 
all  three  being  secured  one  above  another 
to  the  same  rotating  spindle.  It  is  evident, 
if  the  pipes  leading  to  the  three  circles  of 
orifices  should  be  so  adjusted  that  when 
the  spindle  rotates  the  three  disks  shall 
puff  simultaneously  that  they  will  unitedly 


make  only  1 2  puffs  to  the  revolution  of  the 
spindle,  and  hence  the  fundamental  tone 
will  be  an  intense  triple  unison. 

Let  us  now  suppose  that  the  spindle 
makes  exactly  1 1  revolutions  in  a  second, 
producing  132  puffs,or  the  precise  number 
necessary  to  generate  the  fundamental 
note  C,  with  the  three  disks  puffing  simul- 
taneously, and  consequently  all  sounding 
the  same  note  in  unison.  According  to 
the  explanation  of  Professor  Helmholtz, 
the  disks  are  not  only  sounding  this  prime 
C,  but  they  are  also  faintly  sounding  sev- 
eral over-tones  of  different  degrees  of 
pitch,  though  they  are  not  distinctly  heard, 
owing  to  the  loudness  of  the  prime  note. 
The  first  or  principal  over-tone,  in  point 
of  intensity,  he  tells  us,  is  C^,  exacdy  an 
octave  above  the  prime,  and  that  it  was 
this  over- tone,  "deprived  of  several  of  its 
partials,"  which  was  heard  as  the  octave  in 
the  experiment  with  the  double  siren  when 
the  two  prime  unisons  were  mutually  de- 
stroyed by  "interference." 

As  we  now  have  three  disks  of  12  holes 
each  instead  of  two,  we  can  easily  make 
them  all  "interfere"  by  so  adjusting  their 
pipes  as  to  make  them  puff  in  regular  suc- 
cession one  after  another,with  the  intervals 
equidistant  apart,  thus  producing  36  con- 
secutive puffs  to  each  revolution  of  the 
spindle.  Supposing  the  rotation  to  con- 
tinue at  the  same  uniform  speed  after  the 
pipes  are  thus  shifted,  it  is  manifest  that 
36  successive  puffs  will  occur  in  the  time 
of  12  puffs  before  the  change.  What, then, 
must  take  place?  I  here  announce  to  the 
physicists  of  Europe  and  America — and 
earnestly  request  these  high  authorities 
on  Sound  to  show  that  I  am  mistaken— 
that  not  only  will  the  prime  C  vanish  from 
the  sound,  but  the  octave  C^  will  also  not 
be  heard  at  all;  and  that  instead  of  C*, 
which  was  alone  heard  issuing  from  the 
double  siren  (being  in  that  case  the  proper 
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tone  for  the  24  puffs  produced  at  each 
revolution),  we  will  only  hear  from  the 
triple  siren  the  note  G*,  or  the  fifth  above 
the  octave  C^,  being  the  exact  note  corre-: 
sponding  to  36  puffs  to  the  revolution 
under  that  uniform  speed  of  rotation. 

Will  Professor  Helmholtz  accept  the 
proposition  here  made,  and  join  the  writer 
in  carrying  out  this  test,  by  means  of  a 
triple  sireHy  that  the  scientific  public  may 
know  what  to  depend  on?  If  he  is  as 
frank  and  candid  a  physicist  and  investi- 
gator of  science  as  there  is  every  reason 
to  suppose  him  to  be  from  his  writings,  he 
surely  will  not  feel  at  liberty  to  refuse  aid- 
ing in*  this  conclusive  solution  of  not  only 
the  action  of  the  double  sireuy  but  also  of 
the  truth  or  falsity  of  this  so-called  law  of 
"interference,"  as  well  as  of  the  entire 
wave-theory  of  sound,  since  they  all  neces- 
sarily stand  or  fall  together. 

If  this  advanced  scientist  should  deem 
the  suggestion  here  made  worthy  of  his 
attention,  and  if,  on  making  this  experi- 
ment, should  find  that  the  fundamental 
note  C  entirely  vanishes  as  soon  as  the 
pipes  are  shifted  so  as  to  make  36  succes- 
sive puffs  to  the  revolution,  he  at  once  de- 
stroys this  law  of  "interference"  based  on 
Aa(/^  wave-lengths  and  the  coalescence  of 
condensations  with  rarefactions,;  since  in 
such  a  case  as  this  it  is  only  third  wave- 
lengths, the  pipes  being  shifted  to  speak 
at  a  third  of  an  interval  each  from  one 
fundamental  puff  to  another. 

Then,  again,  if  he  shall  find  that  not 
only  the  prime  C,  but  the  octave  C*,  is  si- 
lenced, what,  pray,  has  become  of  his  first 
9Der-toney  which  made  all  the  music  heard 
coming  froin  the  double  siren  after  the 
two  disks  were  placed  in  a  phase  of  oppo- 
sition? The  three  disks,  when  puffing 
simultaneously  and  producing  the  triple 
unison  fundamental  C,  surely  were  sound- 
ing also  their  first  partial  or  over-tone  C*, 


according  to  Professor  Helmholtz!  What, 
then,  has  become  of  these  three  unison 
first  over-tones  if  they  are  not  heard, which 
they  will  not  .be  if  my  prediction  is  correct  ? 
They  should  be  heard  even  louder  than 
from  the  double  siren  after  the  shift  takes 
place,havingone additional  re-enforcement. 

Finally,  if  the  only  tone  heard,  after  this 
so-called  "  interference,"  shall  turn  out  to 
be  G*,a  fifth  above  the  octave  C^,and  the 
very  pitch  of  tone  requiring  the  36  vibra- 
tions to  the  revolution,  as  every  physicist 
will  admit,  is  there  a  scientific  thinker  on 
earth  who  would  not  at  once  decide  that 
the  explanation  here  given  of  the  double 
siren  as  the  cause  of  \X Jumping  up  an  octavl 
is  the  correct  one,  and  that  neither  Pro- 
fessor Helmholti  nor  Professor  Tyndall 
understood  the  instrument  they  were  ex- 
hibiting to  the  public  or  its  acoustical 
effects? 

As  an  evidence  that  this  is  a  correct 
exposition  of  the  problem,any  acoustician 
will  readily  admit  if  the  three  disks  should 
be  perforated  each  with  a  circle  of  orifices 
in  the  following  order — the  lower  one  with 
12,  the  middle  one  with  24,  and  the  upper 
one  with  36  holes,  that  when  sounding 
together  they  would  produce  the  chord 
C,  C^,  0*,  if  rotating  with  ir  revolutions 
to  a  second;  whereas,  if  the  lower  and 
middle  disks  should  be  suddenly  stopped 
off  and  silenced  while  thus  revolving,  the 
upper  disk,  with  2i^  orifices,  would  go  on 
sounding  G^  precisely  the  same  and  pro- 
ducing the  same  intensity  of  tone  as  would 
the  three  disks  if  perforated  with  12  holes 
each  and  if  so  adjusted  as  to  puff  in  suc- 
cession, as  already  described.  It  would 
be  a  singularly  suggestive  fact,  to  say  the 
least,  if  this  explanation,  given  by  a  writer 
who  has  never  seen  a  double  siren^  should 
turn  out  to  be  the  correct  one,  in  opposi- 
tion to  the  opinions  of  the  greatest  sound 
investigators  of  the  age ! 
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In  conclusion,  on  this  subject,  I  would 
say  that  I  am  entirely  willing  that  the  dis- 
cussion shall  end  with  the  single  experi- 
ment here  suggested,  and  I  feel  sure  that 
the  intelligent  reader  will  not  hesitate  to 
admit  its  extreme  fairness  as  well  as  the 
conclusive  character  of  such  a  crucial  test 
as  the  one  proposed  of  a  triple  siren. 

As  Professor  Helmholtz  owns  a  double 
siren — a  luxury,  by  the  way,  entirely  be- 
yond the  reach  of  this  writer, —  it  would 
not  seem  to  be  a  difficult  or  very  expensive 
task  for  him  to  attach  a  third  disk  to  the 
rotating  spindle,  half  way  between  the 
other  two,  connected  with  a  suitable  air- 
pipe,  for  the  purpose  of  carrj'ing  out  the 
test  here  indicated ;  and  it  would  seem  to 
be  the  very  least  this  learned  authority 
should  think  of  doinc:,in  view  of  this  formal 
arraignment  and  the  arguments  presented 
to  support  it,  in  order  to  satisfy  the  stu- 
dents of  our  colleges  and  universities  that 
his  claim  to  their  consideration  as  a  public 
instructor  in  matters  of  science  is  a  just 
one;  while  he  can  rest  assured  that  the 
same  discerning  and  critical  students  will 
hold  him  rigidly  to  the  charge  of  having 
wholly  misunderstood  the  effects  ot  his 
own  M>strument,  till  such  time  as  this  test 
is  carried  out,  and  the  result  shown  to 
favor  his  exposition  of  these  phenomena 
as  published  in  the  Sensations  of  Tone, 

To  expedite  matters,  the  writer  will 
gladly  meet  the  entire  expense  of  making 
this  improvement  in  the  double  siren,  if  it 
would  be  any  inducement  to  Professor 
Helmholtz,  and  can  be  communicated 
with  at  any  time,  or  drawn  on  for  the  pur- 
pose through  the  American  publishers  of 
this  book.  I  will  only  add  that  the  fore- 
going suggestions  are  intended  to  apply 
equally  to  Professor  Tyndall,  who  also,  as 
I  am  informed,  owns  one  of  the  Helmholtz 
improved  double  sirens. 

From  the  last  two  arguments  examined 


it  becomes  clearly  manifest  that  writers 
on  Sound  have  no  fixed  or  definite  idea 
of  what  they  mean  by  this  law  of  "inter- 
ference," nor  any  settled  views  as  to  what 
constitutes  a  "phase  of  opposition,"  by 
which  two  systems  of  unison  sound-waves 
may  "neutralize"  and  thus  "miftually  de- 
stroy" each  other,  notwithstanding  they 
make  this  assumed  "law"  a  fundamental 
principle  of  the  wave-theor}%  as  they  arc 
unavoidably  compelled  to  do  on  the  ground 
of  wave-motion.  The  truth  of  this  charge 
against  physicists,  as  to  their  indefinite 
and  incongruous  conceptions  of  their  own 
theory,  involving  its  most  cardinal  prin- 
ciples, needs  no  other  confirmation  than 
the  self-evident  contradictions  embraced 
in  these  two  illustrated  arguments. 

I  refer, of  course, to  the  manner  in  which 
"interference "is  exemplified:  first, by  the 
two  unison  forks  sounding  "half  a  wave- 
length" apart, — by  which  means  the  con- 
densations of  one  of  the  systems  of  air-waves 
are  made  to  coalesce  with  the  rarefactions 
of  the  other  system,  regardless  of  the  spi- 
chronism  or  alternation  of  their  vibrations; 
and  then  to  the  manner  in  which  the  same 
"interference"  is  explained  by  the  action 
of  the  double  ^/>r«,with  its  two  disks  puffing 
in  alternation  and  mutually  destroying  each 
other's  Sound,  without  the  least  reference  to 
their  (Stance  apart!  The  two  explanations 
are  not  only  clearly  unlike,but  are  directly 
in  conflict  with  each  other,the  two  in  turn 
mutually  annihilating  each  other's  pre- 
tended "  interference,"  as  a  moment's  con- 
sideration will  show. 

Let  us,  then,  direct  our  attention  to  the 
two  unison  forks,placed  half  a  wave-length 
apart,  and  first  notice  how  they  are  said  to 
produce  their  "phase  of  opposition"  and 
the  "mutual  destruction"  of  each  other's 
sound,  with  no  regard  to  whether  their  vi- 
brations occur  simultaneously  or  altematehf. 
Such  a  contingency  as  a  possible  altenuh 
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Uon  between  the  vibrations  of  these  forks 
is  not  hinted  at  by  the  lecturer;  and  if  it 
was  thought  of,  it  was  cautiously  concealed 
from  the  audience  as  too  grave  a  difficulty 
to  attack.  Yet  this  circumstance, —  the 
equal  possibility  of  such  synchronous  or  al- 
ternate vibration^ — as  will  soon  be  seen, 
utterly  breaks  down  and  nullifies  this  law 
of  "interference,"  because  the  two  disks 
of  the  double  siren  are  claimed  to  produce 
the  same  "phase  of  opposition"  alone  by 
alternate  vibration^  which  the  two  forks  do 
alone  hy  vibrating  a  definite  distance  apart  I 
Hence,  the  manifest  self-disintegration  of 
the  two  phases  of  this  so-called  "phase  of 
opposition"  which  possesses  such  "mar- 
velous flexibility,"  in  the  language  of  Pro- 
fessor Huxley,  as  to  act  on  J  wo  opposite 
principles  at  the  same  time.  A  more  sui- 
cidal law,  I  will  venture  to  assert,  never 
thrust  its  audacious  claims  into  any  scien- 
tific hypothesis.  In  one  breath,  "inter- 
ference" and  "mutual  destruction"  result 
alone  from  the  two  sounding  instruments 
being  placed  half  a  wave-length  apart, 
without  reference  to  their ^ual  chance  of 
vibrating  alternately  or  synchronously^  while 
in  the  next  breath, — only  thirty  pages  fur- 
ther on, — the  same  "interference"  assumes 
a  new  face  as  well  as  "phase  of  opposi- 
tion," being  caused  alone  by  alternation^ 
without  reference  to  what  distance  the 
instruments  may  happen  to  vibrate  from 
each  other.  Is  it  possible  that  a  "law" 
can  be  relied  upon  as  having  any  founda- 
tion in  science  which  is  first  one  thing  and 
then  another,  as  suits  the  caprice  or  emer- 
gency of  a  whimsical  and  self-contradict- 
ory theory?  A  pretended  scientific  "law" 
can  surely  have  no  substantial  claims  upon 
the  consideration  of  any  mind  competent 
to  reason  philosophically,  which  is  forced 
to  change  its  very  nature  and  mode  of 
operation  within  thirty  pages,  under  the 
manipulation  of  its  ablest  exponent,  espe- 


cially when  such  metamorphosis  involves 
its  own  absolute  self-neutralization,  as  1 
will  now  endeavor  to  illustrate. 

First,  as  to  the  two  unison  forks  sound- 
ing half  a  wave-length  apart.  Professor 
Tyndall  explicitly  tells  us  that  a  "conden- 
sation" from  one  of  these  forks,  ounng 
solely  to  the  fact  of  traveling  ^* half  a  wave- 
lengthy*  reaches  the  other  fork  exactly  in 
time  to  coalesce  with  its  ^Rarefaction**  with- 
out  regard  to  whether  the  latter  fork  is  at 
that  instant  sending  off  a  rarefaction  or  a 
condensation!  Was  there  ever  Keen  such  a 
limping  and  imbecile  hypothesis  as  this? 
Not  a  word,  remember,  as  to  whether  the 
two  forks  swing  in  such  relation  to  each 
other  as  to  generate  condensations  simul- 
taneously, or  whether  one  fork  shall  gen- 
.erate  a  condensation  at  the  same  instant 
the  other  generates  a  rarefaction  I  The 
Professor  ignores  such  a  vital  circum- 
stance in  this  brilliantly  defective  expla- 
nation, for  reasons  perhaps  known  to  him- 
self;  but  it  can  not  be  ignored  nor  glossed 
over  here.  The  simple  and  homogeneous 
idea  of  "half  wave-lengths"  seemed  to  be 
all  this  "highest  living  authority"  was  ca- 
pable of  grasping  at  one  time.  To  have 
mixed  up  with  such  a  profound  problem 
the  troublesome  question  of  the  possible 
alternate  vibration  of  the  two  forks,  which 
he  must  have  known  was  just  as  liable  to 
be  the  case  as  for  them  to  vibrate  simul- 
taneously in  the  same  direction,  was  evi- 
dently too  much  for  him  to  undertake  till 
such  time  as  he  should  come  to  the  double 
siren,  thirty  pages  further  on,  when  alter- 
nation alone  should  be  the  subject  treated 
on,  without  any  reference  to  that  opposite 
kind  of  "interference"  caused  by  "half 
wave-lengths"! 

To  prepare  the  reader  for  a  just  appre- 
ciation of  this  difficult  task  of  mixing  to- 
gether two  such  \ncox\gx\xoMS  phases  of  op^ 
I  position  and  attempting  to  make  them  har- 
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monize,  let  us  first  note  the  concise  teach- 
ing of  Professor  Tyndall  as  to  the  manner 
in  which  a  tuning-fork  generates  these  so- 
called  "condensations  and  rarefactions." 
This  preliminary  instruction  is  essential 
\o  a  correct  understanding  of  the  problem 
of  how  two  forks  generate  interference 
and  consequent  silence  when  separated 
"half  a  wave-length." 

It  is  entirely  evident  that  this  lecturer 
had  lost  sight  of  his  recent  extraordinary 
teaching  in  regard  to  the  prong  of  a  tuning- 
fork  "swiftly  advancing^''  compressing  the 
air  "  immediately /V//r^///  <?/'//,"  and  thereby 
producing  "a  condensation  of  the  air,"  and 
then  "retreating"  and  "leaving  a  partial 
vacuum  behind,"  by  means  of  which  "a 
rarefcution  of  the  air"  is  produced,  and 
that  in  this  way  the  sound-waves,  consist- 
ing each  of  a  condensation  and  a  rarefaction, 
are  canned  and  moulded  and  sent  off  at  a 
velocity  of  11 20  feet  a  second!  (See  page 
264.)  His  uniform  teaching,  throughout 
his  Lectures  on  Sound,  is  that  a  prong  of 
a  tuning-fork  moving  outward  in  either 
direction  makes  the  "condensation"  of  the 
air,  while  the  same  prong  moving  inward 
makes  the  "rarefaction"  of  the  air.  Hence, 
the  absolute  indispensability  of  taking  into 
consideration ,  this  circumstance,  in  con- 
nection with  the  half  wave-length  separa- 
tion, in  order  to  arrive  at  any  rational  or 
consistent  hypothesis  in  regard  to  the  law 
of  "interference"  between  such  "conden- 
sations and  rarefactions,"  as  exemplified 
by  the  action  of  two  forks  thus  stationed. 
Had  the  manner,  here  described,  of  gen- 
erating the  "condensations  and  rarefac- 
tions" of  sound-waves,  which  he  had  so 
carefully  elaborated  in  a  previous  lecture, 
flashed  across  his  mind  while  laboring  to 
explain  to  his  audience  how  two  unison 
forks  produce  "interference"  by  simply 
being  made  to  sound  half  a  wave-length 
apart,  he  must,  I  am  persuaded,  have  hope- 


lessly broken  down  in  the  midst  of  his  ar. 
gument,  imless  he  is  a  man  of  extraordi* 
nary  nerve.  The  writer  of  this  would  have 
dematerialized  under  such  a  shock. 

Let  us  now  suppose  that  the  two  forks, 
half  a  wave-length  apart,  happen  to  oscil- 
late alternately, — that  is,  suppose  the  prongs 
of  one  fork  should  swing  outward,  *'rapidly 
advancing"  and  producing  "a  condensation 
of  the  air,"  at  the  same  moment  the  prongs 
of  the  other  fork  "retreat"  or  swing  in- 
ward, producing  "a  rarefaction  of  the  air, 
which,  as  remarked  a  moment  ago,  they 
are  just  as  liable  to  do  as  to  both  swing  in 
the  same  direction,  as  Professor  Tyndall 
well  knows, —  it  is  perfectly  manifest  that 
the  condensed  half  of  the  wave  from  one 
fork  would  then  reach  the  other  fork  (half 
a  wave-length  distant)  just  in  time  to  co- 
incide with  its  condensation  instead  of  its  * 
rarefaction,  thus  producing  complete  cm- 
cidence,  or  the  exact  opposite  of  inter  J ct' 
eiue,  which  Professor  Tyndall  was  tr}ing 
to  make  out!  Fully  one  half  of  the  num- 
ber of  times,  therefore,  when  tested,  ac- 
cording to  the  law  of  chances,  there  would 
be  absolute  coincidence,  and  consequently 
a  loud  sound  in  the  line  of  the  two  forks, 
while  the  other  half  of  the  time  there  would 
be  interference,  and  no  sound  at  all! 

Clearly,  then,  "interference"  by  separa- 
tion half  a  wave-lepgth,  depends  entirely 
upon  the  accident  of  "coincidence"  be- 
tween the  vibrations  of  the  two  forks. 
Discard  this,  and  the  law  is  a  nullity.  But 
as  there  is  nothing  in  this  pretended  law 
of  "interference"  in  the  first  place,  as  I 
contend,  and  no  difference  in  the  sound 
of  two  unison  forks,  whether  they  vibrate 
a  half  or  a  whole  wave-length  apart,  as 
Professor  Tyndall  might  have  easily  tested, 
it  follows  that  we  will  never  notice  the  least 
difference  in  the  effects  of  two  such  sound- 
ing instruments,  under  the  circumstances 
named,  should  we  test  them  a  million  times. 
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From  the  foregoing  analysis  does  it  not 
clearly  follow,  if  there  is  any  foundation 
for  Professor  Tyndall's  solution  of  the 
4mble  siren  and  its  peculiar  mode  of  pro- 
ducing interference  by  alternate  vibration^ 
that  such  action  completely  neutralizes  the 
neutralization  caused  by  the  supposed  half 
wave-lengths,  thus  converting  interference 
into  coituidence^  and  vice  versa,  just  as  the 
two  forks  might  chance  to  oscillate  either 
iu  synchronism  or  in  alternation? 

It  is  also  plain  to  see  that  the  same  self- 
neutralization  follows  us  into  the  supposed 
'*interference"of  the  double  siren^  claimed 
to  be  caused  alone  by  the  alternate  vibra- 
tions or  puffs  of  its  two  disks,  but  which 
has  already  been  shown  to  be  no  interfer- 
ence at  all,  being  simply  the  proper  and 
legitimate  mode  oi  Jumping  up  an  octave 
by  doubling  the  number  of  its  vibrations, 
as  any  sensible  siren  would  do  if  attempt- 
ing to  raise  its  pitch  an  octave  higher.  We 
have  only  now  to  bring  to  bear  upon  this 
phase  of  opposition  the  principle  of  inter- 
ference involved  in  the  ideaof  "half  wave- 
lengths" to  also  neutralize  its  neutraliza- 
tion! Let  us  just  see  how  scientifically 
and  logically  one  destroys  the  other,  the 
same  as  in  grammar  two  negatives  neutral- 
ize each  other  and  become  equivalent  to 
an  affirmative. 

Suppose  the  two  disks  of  the  double  siren 
(instead  of  being  placed  on  the  same  spin- 
dle one  above  the  other)  stationed  side  by 
side  51  inches  apart, or  just  half  the  wave- 
length of  the  note  C,  which  requires  132 
vibrations  to  the  second,  making  a  whole 
wave-length  102  inches,  and  suppose  the 
two  disks  so  geared  together  and  their 
supply-pipes  so  adjusted  as  to  puff  alter- 
nately. Of  course,  according  to  the  ex- 
planation given  by  Professors  Tyndall  and 
Helmholtz  the  two  disks .  are  thus  in  a 
"phase  of  opposition,"  at  whatever  rate 
of  speed  they  may  revolve,  and  hence  their 


pufifs  must  neutralize  each  other  alone  by 
the   operation   of  one  disk   producing  a 
"condensation"  at  the  exact  time  the  oihel 
produces  a  "rarefaction,"  or,  in  Professor 
Tyndall's  own  words,  "In  fact,  the  conden- 
sations of  the  one  coincide  with  the  rare^ 
factions  of  the  other,  and  the  absolute  ex- 
tinction  of  the  sounds  of  both  sirens  is  the  con- 
sequence';  and  that,  too, remember, without 
the  least  intimation  as  to  what  distance 
the   two   sirens  are   to  be   separated,  or 
whether  there  is  to  be  any  distance  at  all 
between  them.    In  fact,  no  amount  of  dis- 
tance whatever  separating  the  two  disks 
could  by  any  possibility  enter  into  the  cal- 
culation of  this  mode  of  "interference," 
since  these  physicists  teach  that  the  same 
phase  of  opposition  continues  as  the  speed 
of  rotation  increases  and  the  pitch  rises, 
which  would  cause  a  constantly  varying 
"half  wave-length"  to  be  necessary  be- 
tween them,  if  any  such  thing  were  taken 
into  account.     Hence,  with  the  two  disks 
of  the  double  siren,  the  "hiterference,"  the 
"phase  of  opposition,"  and  the  "absolute 
extinction,"   are   effected   exclusively  by 
puffing  alternatefyy  whatever  distance  they 
may  be  apart.    But  here  steps  in  the  other 
phase  of  this  suicidal  "law"  of  interfer- 
ence growing  out  of  the  "half  wave-length" 
theory,  and  vetoes  all  this  nonsense  about 
"alternation";  for  the  moment   the  two 
disks  are  made  to  revolve  fast  enough  to 
generate  the  note  C,  it  is  manifest  that  the 
condensation  from  one  disk,  by  traveling 
half  a  wave-length,  or  51  inches, will  reach 
the  other  disk  in  time  to  exactly  catch  or 
coalesce  with  its  condensation  just  starting, 
thus   producing  ^Coincidence**  instead   of 
^'interference,'*  and  thus  again  neutralizing 
Professor  Tyndall's  neutralization  or  "ab- 
solute extinction"  by  producing  the  precise 
opposite  of  his  supposed  "phase  of  oppo* 
sition**!  Was  ever  the  self-stultification  of 
a  theory  more  beautifully  elucidated? 
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We  thus,  see  that  this  pivotal  "law"  of 
the  wave-theory,  as  explained  by  Professor 
Tyndall,  and  as  made  to  bear  upon  two 
separate  phases  of  his  hypothesis,  com- 
pletely neutralizes  itself;  and,  instead  of 
favoring  the  idea  that  sound  has  anything 
to  do  with  wave-motion,  the  assumption, 
by  this  strained  effort  to  frame  some  kind 
of  interference  between  imaginary  systems 
of  air-waves,  simply  results  in  the  over- 
throw of  the  current  sound-theory, by  prov- 
ing that  air-waves,  with  condensations  and 
rarefactions  as  the  basis  of  sound-propa- 
gation,have  no  existence  in  Nature,unless 
it  be  a  purely  fanciful  existence  in  the 
imaginations  of  physicists.  This  demon- 
strative and  all-pervading  "law"  which  a 
moment  ago  seemed  so  efficiently  active 
in  favor  of  wave-motion, — producing  "in- 
terference" between  systems  of  undula- 
tions which  had  no  practical  existence, — 
and  which  was  so  flexibly  accommodating 
as  to  create  a  "phase  of  opposition"  in 
almost  any  direction,  to  order,  has,  under 
cross-examination,  literally  broken  down 
the  whole  wave-theory  by  hopelessly  ar- 
raying the  most  conclusive  arguments  of 
these  physicists  against  themselves. 

If  Professor  Tyndall  could  succeed  half 
as  well  in  establishing  "mutual  destruc- 
tion" between  two  systems  of  sound-waves 
under  the  action  of  this  so-called  law  of 
interference  as  he  has  done  in  producing 
a  "phase  of  opposition"  and  "neutraliza- 
tion" between  his  most  powerful  argu- 
ments, he  would  have  succeeded  at  least 
a  score  of  times  in  rendering  the  wave- 
hypothesis  invincible,  as  the  foregoing 
pages  amply  illustrate. 

But  I  have  another  and  still  more  start- 
ling proof  of  the  self-neutralizing  effects 
of  this  supposed  law  of  "interference"  be- 
tween the  condensations  of  one  system  of 
waves  and  tlie  rarefactions  of  another.  To 
demonstrate  the  complete  self-destruction 


of  the  principle  involved,  we  need  go  no 
further  than  ^to  Professor  Tyndall's  own 
reiterated  description  of  the  manner  in 
which  these  "condensations"  and  "rare- 
factions" are  generated  and  sent  off  from 
a  tuning-fork  or  harp-string,  and  then  look 
at  the  legitimate  result  of  such  generation 
and  propagation. 

Each  fork  or  string,  according  to  these 
explanations,  produces  tufo  distinct  system 
of  sound-waves^  one  system  being  sent  off 
from  one  side  of  the  fork  or  string,  and 
another  system  being  at  the  same  time 
sent  off  from  the  other  side,  the  same  mo- 
tion producing  a  rarefaction  on  one  side  and 
a  condensation  on  the  other ^znd,  each  system 
being  constituted  of  the  same  kind  of 
"condensations  and  rarefactions."  Ob- 
serve the  conciseness  and  unmistakable 
character  of  his  language: — 

**  Inragine  one  of  the  prongs  of  the  vibratiiig  fbik 
swiftly  advancing;  it  compresses  tJu  airimwudiatify 
in  front  of  it,  and  when  it  retreats  it  leaves  ^partial 
vacuum  behind." — Lectures  on  Sounds  p.  62. 

Of  course,  on  the  opposite  side  of  the 
fork  the  same  thing  takes  place  pre- 
cisely, the  other  prong  sending  off  the 
same  kind  of  condensations  and  rarefac- 
tions in  the  opposite  direction.  This  no 
one  will  pretend  to  dispute.  Now,  would 
it  not  be  a  surprise  to  Professor  Tyndall, 
and  to  physicists  generally,  if  it  could  be 
shown  from  this  language  that  these  two 
systems  of  waves,  sent  off  from  the  two 
opposite  sides  of  the  fork,must  necessarily 
interfere  and  neutralize  each  other,  thus 
producing  "absolute  silence"  according  to 
the  wave-theory?  I  will  here  undertake 
to  demonstrate,  to  the  satisfaction  of  anjr 
one  who  will  attentively  read  this  short 
argument,  that  two  such  systems  of  waves 
must  necessarily /;//^r/<fr^,  and  hence  should 
result  in  "absolute  silence,"  if  there  is  the 
least  foundation  for  the  theory  of  wave- 
motion  in  the  propagation  of  sound.    But 
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first  notice  the  equally  explicit  teaching 
of  this  same  high  authority  in  regard  to 
the  Tibration  of  a  single  ^j/^-5/r/«^, which 
is  much  less  difHcult  to  comprehend  than 
the  somewhat  complex  operation  of  the 
two  prongs  of  a  tuning-fork: — 

•*  Figure  clearly  to  your  minds  a  harp^iring  w- 
hrating  to  and  fro;  it  advances^  and  causes  the  par- 
ticles of  air  in  front  of  it  to  crowd  together^  thus 
causing  a  condensation  of  the  air.  It  retreats^  and 
the  air-fKirticles  behind  it  separate  more  widely ^^v& 
producing  a  rarefaction  of  the  air.** — Heat  as  a 
Mode  ofMotion^  p.  372. 

It  is  plain  to  see  from  this  language  that 
both  the  "condensation"  and  the  "rare- 
faction" here  named  are  generated  and 
propagated  by  this  "to  and  fro"  motion 
on  one  side  the  string  only^  and  we  have  then 
only  to  "figure"  another  system  of  the 
same  kind  of  condensations  and  rarefac- 
tions, generated  in  the  same  way,  and  sent 
off  from  tJu  other  side  of  the  string,  and 
then  ask,  What  takes  place  directly  above  tlie 
string?  Ah,  that's  the  rub!  Professor 
Tyndall  never  thought  to  explain  this 
missing  link  in  his  favorite  theory  of  con- 
densations and  rarefactions.  He  could 
think  far  enough  ahead  to  elucidate,  as 
he  did  with  the  row  of  glass  balls,  the 
carving  and  moulding  of  waves  on  one  side 
of  the  string,  and  their  propagation  in  a 
straight  line,  but,  as  was  the  case  with  the 
glass  balls,  he  makes  no  provision  for  the 
air-particles  slipping  up  or  down,  to  the 
right  hand  or  to  the  left.  There  being  no 
motion  of  the  harp-string  "to  and  fro"  in 
a  vertical  direction,  of  course  there  can  be 
no  croufding  of  the  air-particles  together  as 
it  advances,  nor  separating  more  widely  as 
it  retreats;  hence,  no  condensations  nor 
rarefactions  up  and  downy^n^  consequently 
no  sound-waves, since  sound  can  only  exist 
and  be  heard  as  such  condensed  and  rare- 
fied waves. 

Hence,  it  follows  that  no  sound  should 
be  heard  above  the  string  at  all,  according 


to  the  wave-theory,  since  there  is  no  ad- 
vancing nor  retreating  in  that  direction  to 
carve  and  mould  the  required  condensa- 
tions and  rarefactions.  Is  it  not,  there- 
fore, the  legitimate  teaching  of  Professor 
Tyndall,  and  also  of  the  wave-iheory,  of 
which  he  is  the  most  popular  exponent, 
that  the  sound  of  a  harp-string  should  not 
and  can  not  be  heard  above  the  string  at 
all,  since  there  is  no  motion  to  and  fro  in 
that  direction?  This  must  be  clearly  the 
doctrine  of  the  theory,  since  without  mo- 
tion there  can  be  no  *'*' condensation  of  the 
air,*  and  without  condensation  there  can 
be  no  air-wave,  and  without  air-waves 
there  can  be  no  sound! 

But  h^xQ  Nature  steps  in,  as  usual,  and 
contradicts  the  unavoidable  logic  of  the 
wave-theory,  since  it  is  well  known  to 
every  observer  that  sound  is  heard  in  a 
vertical  direction,  or  directly  above  the 
string,  just  as  intensely  and  at  as  great  a 
distance  as  horizontally,or  in  the  direction 
the  string  oscillates, — which  simply  annihi- 
lates  ^le  assumption  that  sound  is  in  any  way 
connected  with  such  supposed  condensations 
and  rarefactions,  or  that  they  are  necessary 
for  its  existence. 

Now,  the  only  possible  answer  to  this 
difficulty  is  that  the  lateral  or  horizontal 
air-waves,  as  they  are  sent  off  from  the 
string,  re-act  and  reflect  upward,  thus  con- 
veying their  condensations  and  rarefac- 
tions to  the  regions  of  air  above  the  string 
as  well  as  in  a  horizontal  direction,  the 
ro7t*  of  glass  halls  to  the  contrary  notwith- 
standing. But  here  is  exactly  where  "in- 
terference" and  self-neutralization  come 
in,  as  promised  a  moment  ago,  and  which 
I  will  now  make  good. 

It  must  be  remembered  that  the  conden* 
sation  on  one  side  of  the  string  is  gener- 
ated and  sent  off  by  the  very  identical 
motion  which  generates  and  sends  off  the 
rarefaction  on  the  other  side  of  the  string, 
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and  at  exactly  the  same  mstant  of  time ; 
so  that,  according  to  the  theory  of  "inter- 
ference" by  half  wave-lengths,  recently 
reviewed,  the  rarefaction  on  one  side  of 
the  string  would  re-act  and  reflect  upward 
a  given  distance,  just  in  time  to  coalesce 
with  the  condensation  from  the  other  side, 
since  they  occur  synchronously,  and  both 
travel  with  the  same  velocity,  of  course; 
and  hence  the  two  systems  of  waves  from 
the  two  sides  of  the  string  must  necessarily 
produce  complete  interference  and  cause 
"absolute  silence"  in  a  vertical  direction, 
if  there  is  the  shadow  of  truth  in  the  wave- 
theory!  Thus,  every  way  it  can  be  pre- 
sented, it  is  proved  to  be  a  monstrous  self- 
contradiction,  unworthy  of  a  moment's 
serious  attention  by  any  well-informed 
physicist,  except  so  far  as  to  expose  its 
superficiality  and  overthrow  its  claims  as 
a  scientific  hypothesis. 

I  now  invite  the  attention  of  the  reader 
quite  briefly  to  the  question  of  musical 
"beats,"  with  which  most  musicians  are 
familiar,  especially  those  accustomed  to 
tuning  instruments.  They  occur  when 
two  sounding  bodies  are  slightly  out  of 
unison,  and  consist  of  a  sensible  increase 
of  intensity,  followed  by  a  decrease  almost 
to  inaudibility.  These  swellings  and  sink- 
ings of  the  tone  occur  once  for  each  com- 
plete vibration  difference  in  a  given  time 
between  any  two  sounding  bodies.  In 
other  words,  if  the  vibrational  numbers  of 
two  tuning-forks,  for  example,  are  respect- 
ively 256  and  257  per  second,  there  would 
be  but  one  beat  per  second.  If  the  differ- 
ence between  them  should  be  two  com- 
plete vibrations  in  a  second,  there  would 
be  two  beats.  If  there  was  a  difference 
of  only  one  vibration  in  five  seconds,  there 
would  be,  of  course,  but  one  beat  or  one 
sinking  and  swelling  of  the  tone  in  five 
seconds,  and  so  on.  This  is  all  the  expla- 
nation needed,  even  by  the  unscientific 


reader,  as  to  what  beats  are,  and  the  canst 
of  their  number  of  recurrences  in  a  given 
time. 

The  important  question,  however,  which 
now  concerns  us,  and  which  has  puzzled 
physicists  in  all  ages,  from  the  time  of 
Pythagoras  to  the  present,  is  the  true  phys- 
ical solution  of  these  phenomena.  We 
know,  for  example,  that  beats  are  pro- 
duced by  the  difference  in  the  vibrational 
rate  of  the  two  sounding  bodies,  and  con- 
sequently by  such  sounding  bodies  being 
brought  alternately  into  a  relation  of  co- 
incidence and  opposition.  But  in  what 
manner,  or  on  what  acoustical  principle, 
does  this  change  from  coincidence  to  op- 
position between  such  instruments  gener- 
ate this  successive  increase  and  diminu- 
tion in  the  intensity  of  the  tone?  On  gen- 
eral principles,  and  as  a  matter  of  course, 
it  is  attributed  by  advocates  of  the  current 
sound-theory  to  the  interference  of  the  two 
systems  of  air^waves  sent  off  by  the  two 
beating  instruments,  though  in  what  man- 
ner it  is  possible  for  two  systems  of  hypo- 
thetic air-waves  to  interfere  so  as  to  pro- 
duce this  alternate  sinking  and  swelling 
can  not  be  made  intelligible  to  an  unsci- 
entific mind,  or  even  to  the  advocates  of 
the  wave-theory,  since,  as  just  shown,  the 
supposed  coalescence  of  condensations 
and  rarefactions  amounts  to  nothing  at  all, 
by  absolute  trial,  producing  not  the  slight- 
est effect  when  two  instruments  are  placed 
half  a  wave-length  apart;  while  the  whole 
assumption  is  shown  to  be  completely  self- 
neutralizing  whenever  this  supposed  inter- 
ference is  combined  with  the  same  inter- 
ference caused  by  the  alternate  puffiig  of 
the  double  siren. 

That  two  systems  of  air-tvaves^  if  they 
exist  at  all  as  the  means  of  sound-propa- 
gation, can  not  interfere  so  as  to  affect  the 
intensity  of  sound  in  the  slightest  degree, 
Professor  Tyndall  tacitly  admits  in  the 
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passage  recently  quoted.     "When  several 
sounds*^  he  says,  "traverse  the  same  air^ 
each  particular  sound  passes  through  the  air 
as  if  it  cUone  were  present** ;  whereas,  if  the 
current  theory  of  "interference,"  or  the 
mutual  destruction  of  sound  by  opposing 
air- waves,  was  true,  as  taught  by  physicists, 
any  two  sounds  of  the  same  pitch  and  in- 
tensity traveling  together  would  be  just  as 
apt  to  travel  in  interference  and  cause  ab- 
solute silence  as  to  coincide  and  be  heard, 
the  chances  of  course  being  equal.     This 
has  been  repeatedly  urged,  and  in  various 
ways,  as  a  self-evident  fact  which  must 
alone  be  sufficient  to  break  down  all  this 
:  reasoning  about  the.  interference  of  sup- 
posititious air-waves,  and  of  itself  proves 
that  beats  are  in  no  way  connected  with 
any  such  "phase  of  opposition."     If  such 
interference  between  air-waves  were  pos- 
*jle,  then,  clearly,  the  language  quoted 
above,  from  Professor  Tyndall,  could  not 
be  true.    Whatever,  therefore,  may  be  the 
true  cause  of  beats,  it  is  clear  that  the  in- 
terference of  air-waves  has  nothing  to  do 
with  them. 

Besides,  it  must  be  clearly  manifest  to 
the  reader  who  has  attentively  perused 
the  preceding  arguments,  that  air- waves 
as  the  means  of  sound-propagation  have 
no  existence  in  fact, but  are  purely  chimer- 
ical, being  based  on  a  complete  misappre- 
hension of  the  physical  laws.  This  has 
been  shown  in  so  many  ways  that  it  is  un- 
necessary to  specify  any  particular  class 
of  arguments  bearing  against  the  hypoth- 
esis, since  almost  any  one  of  the  preceding 
two  hundred  or  more  pages,  if  opened  to 
at  random,  will  show  facts  and  reasons 
against  such  a  supposition  which  must 
convince  an  unbiassed  scientist  that  air- 
waves are  utterly  inadequate  to  account 
for  the  phenomena  of  sound. 

If,  then,  the  scope  and  logical  bearing 
of  the  arguments  advanced  in  this  mono- 


graph unanswerably  disprove  air-waves  as 
the  cause  of  sonorous  propagation,  it  is 
folly  to  claim  that  these  alternate  sinkings 
and  swellings  of  sound,  as  observed  in 
beats,  come  from  the  interference  of  that 
which  has  no  existence  in  fact.  * 

It  is  the  explicit  teaching  of  every  writer 
on  sound,  as  all  well-informed  students  of 
acoustics  are  aware,  that  the  loudness  or 
intensity  of  tone  results  alone  from  the 
swinging  to  and  fro  of  the  air-particles, 
with  greater  or  less  amplitude,  as  they 
strike  the  tympanic  membrane,  hitting  it 
with  a  harder  or  a  lighter  blow;  and  hence 
that  the  sinking  or  swelling  of  a  sound,  as 
in  heats^takes place  at  the  ear  of  tlie  listener 
by  this  motion  of  the  air-particles.  Accord- 
ing to  this  universal  teaching, it  is  not  pro- 
duced directly  in  the  action  or  condition 
of  the  two  instruments  themselves,  except 
so  far  as  they  act  to  mould  and  send  off 
the  waves  of  air,  but  is  caused  by  the  in- 
terference or  coincidence  of  the  air-waves 
themselves,  after  they  leave  the  sound- 
producing  bodies.  I  will  refer  to  a  few 
brief  passages  to  refresh  the  memory  of 
the  reader.    Professor  Helmholtz  says: — 

'*A  periodically  oscillating  sonorous  body  pro- 
duces a  similar  periodical  motion,  first  in  the  mass 
of  air,  and  then  in  the  drum  of  our  ear,** — Sensa^ 
tions  of  Tone,  p.  16. 

Professor  Mayer  teaches  the  same 
thing: — 

**It  is  evident  that  the  ultimate  effect  of  the  pas- 
sage of  sonorous  waves  through  the  atmosphere 
will  be  to  cause  the  molecules  of  the  air  to  swin^  to 
and  fro  with  the  motions  of  pendulums.  It  is  also 
apparent  that  all  the  characteristics  of  the  periodic 
motion  at  the  source  of  the  sound  will  be  impressea 
on  the  surrounding  air,  and  transmitted  through  it 
to  a  distance** — Am,  Ency,,  Art,  on  **  Sound,** 

Professor  Tyndall  is  even  more  explicit, 

if  anything,  on  this  subject.    He  says: — 

**  The  greater  volume  of  sound  heard  everywhere 
throughout  the  room  can  only  be  due  to  the  greater 
amount  of  motion  communicated  to  thi  air  of  the 
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"We  have  already  learned  that  what  is  loudness 
in  our  sensations,  is,  outside  of  us,  nothing  more 
than  width  of  swing  or  amplitude  of  the  vibrating 
air-particles, "  \^^ Nothing  w<?nf "excludes  the  sound- 
ing body  itself  as  having  any  direct  connection  with 
this  increase  or  diminution  of  sound,  except  as  the 
mechanical  means  of  sending  off  the  air-waves !] 

**The  pitch  of  a  note  depends  solely  on  the  num- 
ber ot aerial  waves  which  strike  the  ear  in  a  second. 
The  loudness  or  intensity  of  a  note  depends  on  the 
distance  within  which  the  separate  atoms  of  the  air 
vibrate.  This  distance  is  called  the  amplitude  of 
the  vibration." — Lectures  on  Sounds  pp.  48,  73.— 
Neat  as  a  Mode  of  Motion^  pp.  225,  372. 

In  another  place  Professor  Tyndall  dis- 
tinctly says  that  if  we  hear  one  sound  louder 
tlian  anotlier  it  is  because  the  ear*  is  "  hit 
harder"  in  the  one  case  than  in  the  other 
by  the  vibrating  air-particles  (Lectures  on 
Sounds  \>,  11).  It  is  therefore  easy  to  see 
that  the  sinking  and  swelling  of  tlie  sounds 
of  two  beating  instruments  result  "alone," 
according  to  the  wave-theory,  from  the  al- 
ternate coincidence  or  interference  of  the 
air-waves  themselves  sent  off  from  such 
sounding  bodies.  I  deny  that  this  is  any 
explanation  at  all  of  musical  beats,  as  it 
has  been  clearly  shown  a  few  pages  back 
that  no  such  interference  between  two 
supposed  systems  of  air- waves  can  take 
place,  since  not  the  slightest  weakening 
of  two  unison  tones  occurs  when  two  vi- 
brating bodies  are  sounded  half  a  wave- 
length apart, — the  position  which,  above 
all  others,  admittedly  meets  this  condition, 
and  causes  the  condensations  of  the  one 
system  to  exactly  coalesce  with  the  rare- 
factions  of  the  other,  if  any  such  systems 
exist.  Hence,  this  so-called  "amplitude" 
or  "width  of  swing"  of  the  air-particles  in 
the  propagation  of  sound,  in  which  they 
are  said  to  oscillate  "to  and  fro  with  the 
motions  of  pendulums,"  and  to  "shake  the 
drum  of  the  distant  ear,"  is  demonstrated 
to  have  no  actual  existence  in  Nature. 

To  show  that  "beats"  are  directly 
caused,  according  to  the  current  theory  of 


soundj  by  this  alternate  interference  and 

coincidence  of  supposed  condensations  and 

rarefactions  sent  ofif  in  the  form  of  waves, 

as  the  two  beating  forks  oppose  or  re-enforu 

each  other,  I  will  quote  Professor  Tyndall's 

very  clear  and  concise  explanation  of  these 

phenomena, according  to  the  received  view 

of  sonorous  propagation.     I  will,  however, 

first  let  him  explain  to  the  reader  how  these  ^ 

"condensations"  and  "rarefactions"  from 

two    unison    forks,   by    interfering^  may 

"abolish  the  sounds  of  both": — 

**I  draw  nxy  bow  across  a  tuning-fork,  which  for 
distinction's  sake  I  will  call  A,  and  cause  it  to  send 
a  series  of  sonorous  waves  through  the  air.  I  now 
place  a  second  fork,  B,  behind  the  first,  and  throw 
it  also  into  vibration.  From  B  waves  issue  whidi 
pass  through  the  air  already  traversed  by  the  waves 
from  A.  It  is  easy  to  see  that  the  forks  may  so  W- 
brate  that  the  condensations  of  the  one  shall  coincide 
with  the  condensations  of  the  other ^  and  the  ran  foe* 
tions  of  the  one  with  the  rarefactions  of  the  other. 
If  this  be  the  case,  the  two  forks  will  etssist  eaej 
ot/ier.  The  condensations  will,  in  fact,  become  more 
condensed^  the  rarefactions  more  rarefied^  and  as  it 
i^  upon  i\it  difference  of  density  between  the  conden- 
sations and  rarefactions  that  loudness  depends,  the 
two  vibrating  forks  thus  supporting  each  other  will 
produce  a  sound  of  greater  intensity  than  that  of 
either  of  them  vibrating  alone.  It  is,  however,  aho 
easy  to  see  tl\at  the  two  forks  may  be  so  related  to 
each  other  that  one  of  them  shall  require  a  con- 
densation at  the  place  where  the  other  requires  a 
rarefaction;  that  one  fork,  for  example,  shall  urge 
the  air-particles  forward  ['* swiftly  advancing**] 
while  the  other  urges  them  backward  [retreating  and 
"leaving  a  partial  vacuum"].  If  the  opposing 
forces  be  equal,  particles  so  solicited  will  move 
neither  backwards  nor  forwards,  and  the  aerial  rest 
which  corresponds  to  silence  is  the  result.  Thus  it 
is  possible  by  adding  the  sound  of  one  fork  to  that 
of  another  to  abolish  the  sounds  of  both," — Lectures 
on  Sounds  p.  258. 

Here,  then,  as  before  stated,  the  cause 
of  silence  is  the  "interference"  of  the  two 
svstems  of  air- waves  sent  off  from  the  two 
unison  forks  traveling  in  such  relation  to 
each  other  that  the  condensations  of  one 
system  coalesce  with  the  rarefactions  of 
the  other,  thus  tending  to  "abolish  the 
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sounds  of  both."  Silence,  in  this  case,  has 
nothing  to  do  with  the  alternate  vibration 
of  the  two  forks,  as  was  the  case  with  the 
so-called  interference  produced  by  the 
dcMkle  siren/  We  will  now  let  this  lecturer 
tell  us  how  to  manipulate  the  two  unison 
forks  so  as  to  make  one  vibrate  a  trifle 
slower  than  the  other,  and  thus  generate 
the  "beats"  of  which  we  are  seeking  an 
explanation.  The  reader  will  carefully 
note  that  the  alternate  swellings  and  weak- 
cMings  of  the  tones  of  the  beating  forks,  as 
here  described,  are  explicitly  attributed, 
all  the  way  through,  to  the  alternate  coin- 
cidence and  interference  of  the  condensations 
and  rare/actions  of  the  air-waves: — 

"Each  of  the  two  forks  now  before  you  executes 
exictly  2g6  vibrations  in  a  second,  and  when  they 
are  sounded  together  you  have  the  perfect  flow  of 
onison.  I  now  load  one  of  them  with  a  bit  of  wax, 
Uiiis  causing  it  to  vibrate  a  little  more  slowly  than 
its  neighbor.  Supposing,  for  the  sake  of  simplicity, 
tliAt  the  wax  reduces  the  number  of  vibrations  to 
35$  in  a  second,  what  must  occur  when  the  two 
forks  are  sounded  together?  If  tJuy  start  at  tke 
same  wument^  condensation  coinciding  with  conden^ 
satitn  and  rarefaction  with  rarefaction,  it  is  quite 
manifest  that  this  state  of  things  can  not  continue. 
The  two  forks  soon  begin  to  exert  opposite  actions 
M  the  surrounding  air.  At  the  128th  vibration 
their  phases  are  in  complete  opposition,  one  of  them 
having  gained  half  a  vibration  on  tlu  ot/icr.  Here 
the  one  fork  generates  a  condensation  where  the 
Ql\itt gemrates  a  rarefaction;  and  the  consequence 
is  that  the  two  forks,  at  this  particular  point,  com^ 
pUtely  neutralixe  each  other,  and  we  have  no  sound. 
From  this  point  onward,  however,  the  forks  support 
each  other  more  and  more,  until,  at  the  end  of  a 
second,  when  the  one  has  completed  its  255th  and 
the  other  its  256th  vibration,  the  state  of  things  is 
what  it  was  at  the  commencement.  Condensation 
then  coincides  with  condensation  and  rare/action 
with  rarefaction,  the  full  effects  of  both  sounds 
being  produced  upon  the  ear.  ...  It  is  quite  man- 
ifest, that  under  these  circumstances  we  can  not 
have  the  continuous  fow  of  perfect  unison.  We 
have,  on  the  contrary,  alternate  re-enforcements  and 
diminutions  of  the  sound.  We  obtain,  in  fact,  the 
effect  known  to  musicians  by  the  name  of  *  beats* 
which,  as  here  explained,  are  a  result  of  interfere 
mce,** — Lectures  on  Sound,  p.  262. 


Thus,  consistently,  all  the  way  througPi 
the  wave-theory,  these  authorities  explain 
beats  as  the  alternate  interference  and  itttn- 
cidence  of  the  condensations  and  rarefcutioni 
of  air-waves  after  they  have  beea  gener-  j 
ated  and  sent  off  from  the  fork,  and  that 
when  the  weakening  of  the  tone  occura  it 
takes  place  alone  because  the  tympanic 
membrane  is  not  "hit"  so  hard  by  the  os- 
cillating air  as  when  the  tone  is  Ioud«r. 

To  make  sure  that  the  reader  shall  com- 
prehend this  pivotal  fact  of  my  arguinent^ 
namely,  that  "beats"  occur  alone  by  the 
alternate  motion  and  quiescence  of  the 
air-particles,  I  will  make  one  other  refer- 
ence to  Professor  T)mdairs  explanation. 
He  says: — 

**In  the  case  oi  beats  the  amplitude  of  She  oscil- 
lating air  reaches  a  maximum  and  a  minimum  pe^ 
riodically,  ,  ,  ,  Its  particles  alternately  vibrate  attd 
come  to  rest'* — Lectures  on  Sounds  pp.  266, 268. 

Now,  in  opposition  to  this  explanation 
of  beats,  I  maintain  that  the  operation 
which  alternately  augments  and  diminishes 
the  intensity  of  tone,  as  the  o-scillations  of 
the  two  forks  cross  each  other's  path  in 
changing  from  synchronous  to  alternate 
vibration,  has  notliing  to  do  with  air-waves 
or  any  motion  of  the  air-particles  what- 
ever,but  takes  place  in  the  instruments  them- 
selves  yOr  in  their  potential  ami  practical  sym- 
patlietic  attraction  for  each  otJur^  without 
regard  to  the  coincidence  or  interference  of 
such  useless  nonentities  as  these  so-called 
atmospheric  condensations  and  rarefactions, 
I  claim  that  the  simple  laws  of  acoustics, 
as  applied  by  the  consistent  principles  of 
the  corpuscular  hypothesis,  which  have 
thrown  light  on  so  many  mysterious  phe- 
nomena and  elucidated  so  many  difficult 
questions  during  the  preceding  discussion, 
will  be  found  amply  sufficient,  when  prop- 
erly investigated  and  analyzed,  to  clear  up 
this  occult  problem  of  "beats"  on  the 
general  law  of  sympathetic  vibration. 
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At  pages  79,  80,  &c.,  I  endeavored  to 
show  that  the  sympathetic  vibration  of  a  fork 
or  string,  when  its  unison  was  sounded 
near  it,  could  not,  by  any  rational  possi- 
bility, be  accounted  for  on  the  supposition 
of  the  synchronous  dashing  of  air-waves 
against  it,  as  the  waVe-theory  necessarily 
assumes,  and  gave  what  I  consider  good 
atid  sufficient  reasons  for  rejecting  such 
an  hypothesis,  even  if  no  arguments  had 
since  been  advanced  showing  that  such 
atmospheric  sound-waves  have  no  real  ex- 
istence in  Nature.  I  assumed,  as  the  only 
consistent  view,  that  there  exists  poten- 
tially, in  all  bodies  capable  of  producing 
a  musical  sound, an  affinity  or  sympathetic 
attraction  for  all  other  bodies  capable  of 
such  sonorous  effects,  the  same  as  there 
exists  potentially  in  a  piece  of  steel  a  mag- 
netic sympathy  for  all  other  bodies  of  steel, 
and  that  it  only  requires  that  mysterious 
electric  condition  which  we  designate  as 
magnetic^  to  cause  such  unison  steel  bodies 
to  either  attract  or  repel  each  other,  ac- 
cording to  the  manner  in  which  their 
magnetic  currents  of  substantial  but  intan- 
gible corpuscles  synchronize  or  cross  each 
other's  path.  In  an  analogous  manner,  a 
sounding  body  only  needs  to  be  tensioned 
to  that  rigidity  which  develops  a  unison 
relation  to  other  bodies  of  like  sonorous 
rigidity,  to  raise  its  potential  affinity  into 
a  practical  sympathetic  attraction,  and  by 
which  means  its  potential  or  dormant 
sonorous  pulses  are  taken  hold  of  by  the 
corresponding  pulses  of  its  unison  neigh- 
bor, which  gradually  cause  it  to  awaken 
into  a  similar  sonorous  action.  And  in  a 
manner  very  analogous  to  this  principle 
of  magnetic  repulsion,  when  the  relation 
of  polarity  is  reversed  so  that  the  substan- 
tial -magnetic  currents  oppose  each  other, 
two  forks  or  other  sounding  bodies,  if  made 
lOTibrate  in  such  a  manner  as  to  be  thrown 
pecLodicallyM^  and  ^1//  ^unison,  by  os- 


cillating first  together  and  then  in  opposite 
directions,  may  alternately  attract  and  re- 
pel, sympathize  and  conflict,  re-enforce 
and  oppose,  each  other,  by  the  coalescence 
or  interference  of  their  substantial  corpus- 
cles acting  upon  each  other's  sonorous 
potentiality, quite  similar  to  such  magnetic 
action. 

I  will  not  pretend  here  to  enter  into  the 
minutia  of  this  hypothesis,  which,  it  seems 
to  me,  will,  when  properly  elaborated,  fullj 
explain  the  phenomena  of  beats  on  the 
principles  of  the  alternate  re-enforcement 
of,  or  interference  with,  this  sonorous 
affinity  or  sympathetic  attraction  between 
two  musical  instruments,  and  which  will, 
as  I  believe,  prove  to  physicists  much  more 
satisfactory  than  the  superficial  atid  illy 
considered  supposition  of  air-waves.  I 
simply  throw  out  the  general  suggestion 
of  this  law  of  sympathetic  attraction  as 
the  rational  basis  of  a  solution,  to  show 
the  reader  that  this  problem  of  beats,  as 
one  of  the  most  relied-on  arguments  of 
physicists  in  favor  of  some  kind  of  inter- 
ference between  air- waves,  is  no  exception 
to  the  general  rule  that  such  assumed 
"phase  of  opposition"  is  as  useless  as  it 
is  impracticable,  and  as  foundationless  as 
the  air-waves  on  which  it  depends. 

I  will  only  present  a  single  argument  to 
show,  as  I  believe,  conclusively,  that  the 
action  and  force  which  produce  beats  are 
to  be  traced  to  the  instruments  themselves, 
and  their  influence  upon  each  other,  and, 
need  not  be  carried  a  single  inch  away  to 
accommodate  this  superficial  hj'pothcsis 
of  interfering  air-waves.  Suppose,  for  ex- 
ample, two  forks  mounted  upon  their  reso- 
nant cases  and  tuned  sufficiently  out  o( 
unison  to  produce,  say,  one  beat  to  the 
second.  If  sounded  in  close  proximity  td 
each  other,  or,  as  my  hypothesis  teachcsi 
in  a  position  of  strong  s}inpathetic  attrac* 
tion,  a  listener  stationed  a  hundred  feet 
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away  from  them  will  distinctly  hear  their 
beats, — will,  in  fact,  hear  them  as  far  away 
as  the  sounds  of  the  forks  are  audible. 
But  let  the  two  forks,  while  sounding,  be 
gently  separated  only  a  few  feet  toward 
the  right  and  left  of  the  listener,and  though 
he  will  continue  to  hear  their  united  sounds 
in  full  force,  yet  the  beats  will  entirely 
cease,  showing  that  they  result  from  the 
sympathetic  influence  of  the  two  forks 
upon  each  other,  owing  to  their  affinity, 
and  not  to  the  alternate  interference  and 
coincidence  of  the  two  systems  of  supposed 
air-waves  a  hundred  feet  away,  or  at  the 
ear  of  the  distant  observer,  as  the  wave- 
theory  teaches. 

It  is  perfectly  plain  that  the  two  systems 
of  air- waves  from  two  beating  forks,  if  such 
waves  exist  at  all  as  the  cause  of  sound, 
must  travel  to  the  distant  observer  exactly 
in  the  same  relation  to  each  other  (as  to 
coincidence  or  interference)  when  the 
forks  are  slightly  separated  to  the  right 
and  left,  remaining  equidistant  from  him, 
as  when  their  resonant  cases  are  in  such 
close  juxtaposition  as  to  actually  touch 
each  other.  Yet,  in  the  former  case,  when 
not  in  close  sympathetic  proximity,  the 
sounds  are  as  perfectly  smooth  and  mellow 
as  if  they  flowed  from  two  forks  in  abso- 
lute unison;  while  in  the  latter  case, when 
in  close  sympathetic  union,  the  beats  can 
be  distinctly  heard,  as  before  remarked, 
to  the  extreme  limit  of  audibility.  Need 
there  be  any  stronger  argument  required 
to  show  that  the  alternate  coincidence  and 
interference  of  hypothetic  air-waves  are 
in  no  way  whatever  connected  with  the 
cause  of  sonorous  beats?  And  need  there 
be  another  argument  adduced  to  show 
that  the  true  cause  of  these  phenomena 
lies,  as  here  postulated,  in  the  influence  of 
the  two  instruments  upon  each  other 
through  this  law  of  sympathetic  attraction, 
as  required  by  the  corpuscular  hypothesis? 


Following  the  lead  of  this  assumed  "in- 
terference," we  would  naturally  expect  it 
to  finally  culminate  in  something  like  direct 
evidence  of  its  existence,  if  it  really  has 
any  such  foundation  in  fact  or  science.  It 
would  be  very  strange,  indeed,  if  an  im- 
portant "law"  in  physics,  lying  at  the  very 
basis  of  a  scientific  theory,  and  involving 
such  an  unmistakable  condition  of  thinjrs 
as  the  occurrence  of  ^^absolute  silence*'  be- 
tween two  loudly  sounding  instruments  by 
the  interferefue  of  their  air-waves,  should 
not  be  susceptible  of  some  sort  of  demon- 
strative proof  which  appealed  directly  to 
the  auditory  sense,  instead  of  depending 
on  mere  theoretical  inferences,  which 
might  vanish  into  thin  air  the  moment  we 
attempt  to  practically  test  them,  as  was 
the  case  with  the  assumed  interference 
between  two  unison  forks  sounding  half  a 
wave-length  apart,  recently  examined. 

In  our  search  after  something  practical 
and  tangible  of  this  sort,  we  have  at  last 
found  it,  in  the  shape  of  an  acoustical 
apparatus  manufactured  by  M.  Konig,  of 
Paris.  This  ingeniously  constructed  in- 
strument is  intended  to  squarely  meet  the 
difficulty  by  dividing  a  stream  of  sound 
into  two  unequal  branches,  one  being  half 
a  wave-length  longer  than  the  other,  and 
then  re-uniting  them  in  a  common  outlet, 
where  they  must  naturally  be  expected  to 
interfere  by  the  condensations  of  one  of  the 
systems  of  waves  coalescing  with  the  rare- 
factions  of  the  other,  thus  producing  the 
long  sought  for  "absolute  silence"  so  es^ 
sential  to  this  "law," and  so  indispensable 
to  the  wave-theory  of  sound  as  a  scientific 
hypothesis. 

It  is  needless  to  say  that  such  a  conclu- 
sive proof  0/  the  current  hypothesis  of  ♦ 
wave-motion  as  this  would  be,  if  founded 
on  fact,  would  naturally  receive  consider- 
able prominence  in  Professor  Tyndall's 
book,  as  it  certainly  does.    Before  making 
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iny  further  remarks  in  regard  to  the  ap- 
paratus or  its  acoustical  effects,  I  will  take 
:;he  liberty  o*  transferring  bodily  to  these 
pages  the  engraving  nnd  explanation,  as 
^iven  by  this  author,  ana  earnestly  re- 
quest the  reader  to  carefully  examine  the 

same: — 

**  Sir  John  Herschel  first  proposed  to  divide  a 
stream  of  sound*  into  two  branches,  of  different 
lengths,  causing  the  branches  afterwards  to  re-unite, 
and  to  interfere  with  each  other.  This  idea  has 
been  recently  followed  out  with  success  by  M. 
Quincke;  and  it  has  been  still  further  improved 
upon  by  M.  Konig,  The  principle  of  these  experi- 
ments will  be  at  once  evident  from  Fig.  141.  The 
tube  0  f  divides  into  two  branches  at  /,  the  one 
branch  being  carried  round  »,  and  the  other  round 


m.  The  two  branches  are  caused  to  re-unite  at  g^ 
and  to  end  in  a  common  canal,. ^/.  The  portion, 
b  «,  of  the  tube  which  slides  over  a  b  can  be  drawn 
out  as  shown  in  the  figure,  and  thus  the  sound-waves 
can  be  caused  to  pass  over  different  distances  in  the 
two  branches.  Placing  a  vibrating  tuning-fork  at  ^, 
and  the  ear  at  /,  when  the  two  branches  are  of  the 
same  length,  the  waves  through  both  reach  the  ear 
together,  rt«^  the  sound  of  the  fork  is  Juard,  Draw- 
ing a  b  out,  a  point  is  at  length  attained  cohere  the 
sound  of  the  fork  is  extinguished.  This  occurs 
when  the  distance  ab\%  one  fourth  of  a  wave-length; 
or,  in  other  words,  when  the  whole  right-hand 
branch  is  half  a  wave-length  longer  than  the  left- 
hand  one.  Drawing  b  n  still  further  out,  the  sound 
is  asain  heard ;  and  when  twice  the  distance  a  b 
amounts  to  a  whole  wave-leni;tli,  it  reaches  a  maxi- 
mum. Thus,  according  as  the  difference  of  both 
branches  amounts  to  half  a  wave-length  or  to  a 
•  whole  wave-length,  we  have  interference  ox  coinci- 
dence of  the  two  series  of  sonorous  waves.  In  prac- 
tice, the  tube  ofow^X  to  be  prolonged  till  the  direct 
sound  of  the  fork  is  unheard,  the  attention  of  the 
ear  being  then  wholly  concentrated  on  the  sounds 
that  reach  it  through  the  tube.** — Lect,Soufui,^,2(ii. 


After  it  had  fallen  to  my  lot  to  discover 
so  many  inaccuracies,  and,  it  maybe  justly 
said,  inexcusable  mistakes,  in  the  scientific 
observations  and  experiments  of  this  phys- 
icist, it  was  quite  natural  that  I  should  be 
inclineu  to  discount  in  advance  this  entire 
statement  in  regard  to  the  Konig  instru- 
ment. It  was  plainly  evident  to  my  mind, 
if  the  apparatus  and  its  acoustical  effects 
were  correctly  described  they  would 
strongly  favor  the  wave-theory,  and  would 
present  an  almost  conclusive  evidence  in 
favor  of  this  law  of  interference  between 
soupd-waves,  as  claimed  by  advocates  of 
the  hypothesis.     I  therefore,  on  general 

principles,  could  not  believe 
that  the  representation,  as 
quoted,  was  truthful  to  any 
degree  which  would  tend  to 
» favor  the  theory  of  wave- 
motion,  for  the  reason  that  I 
had  already  found  so  many 
considerations  bearing  di- 
rectly against  it  which  were 
absolutely  unanswerable;  and  because, as 
all  science  and  reason  plainly  teach,tf  trui 
theory  can  not  contradict  itself,  I  was  there- 
fore compelled  to  assume,  in  advance,  on 
the  same  general  principles  of  logic,  that, 
should  any  sonorous  change  be  observed, 
on  drawing  out  one  branch  of  this  instru- 
ment half  a  supposed  wave-length  longer 
than  the  other,  it  would  be  susceptible  of 
a  satisfactor)'^  explication  on  some  other 
hypothesis  than  that  of  wave-motion. 

In  view  of  these  considerations  I  resolved 
to  test  the  matter  careiully,  and  now  have 
the  satisfaction  of  announcing  that  I  have 
done  so  with  the  following  conclusive  re- 
sults. 

To  make  entirely  sure  of  my  data,  I  first 
obtained  from  a  friend  the  use  of  a  com- 
plete Konig  instrument  (the  one  repre- 
sented in  the  engraving),  and  tested  it 
with  forks  of  different  vibrational  numbers, 
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carefully  drawing  out,  while  each  fork  was 
sounding,  the  sliding  branch  (b  n)  of  the 
device  in  order  to  detect  the  exact  point 
of  siUnce^  as  recorded  by  this  high  author- 
ity on  sound,  if  any  such  point  existed. 
But  I  here  declare  to  the  reader  and  to 
the  scientific  world  that  no  such  thing  as 
siUfue  occurs,  nor  even  a  respectable  ap- 
proach toward  it.  By  the  most  careful  act 
of  attention,  while  moving  the  sliding 
branch  of  the  instrument  backward  and 
forward,  a  point  was  discovered  which 
produced  a  slight  though  sensible  weak- 
ening of  the  tone,  but  it  required  care  to 
detect  it.  This,  however;  is  very  far  from 
justifying  the  extravagant  language  of 
Professor  Tyndall,  just  quoted,  namely, 
V  Drawing  a  h  out,  a  point  is  at  length  at- 
tained where  the  sound  of  the  fork  is  extin- 
guished** This  is  not  true,  in  any  pardon- 
able senseof  the  word  "extinguished,"since 
the  sound  of  the  fork  is  not  diminished  in 
intensity  more  than  about  one  quarter,  as 
any  sound-expert  would  readily  admit. 
So  much,  then,  for  the  reliability  of  Pro- 
fessor Tyndall's  scientific  statements  when 
recording  simple  matters  of  fdct,on  which 
no  one  need  be  or  can  be  mistaken,  if  he 
has  ever  tried  the  experiment. 

But  here  comes  the  important  question, 
What  causes  this  sensible  weakening  of  the 
tone  as  the  sliding  branch  of  the  instru- 
ment is  drawn  out  to  a  certain  point,  if 
there  is  no  truth  in  the  wave-theory  or  in 
this  law  of  interference  between  sound- 
waves? This  is  an  inquiry  which  must 
naturally  suggest  itself  to  the  mind  of  the 
reader,  and,  in  arriving  at  a  correct  answer, 
it  will  be  found,  as  I  now  propose  to  show, 
that  physicists  have  wholly  misapprehended 
this  instrument  and  its  acoustical  effects, 
as  was  so  clearly  proved  to  be  the  case 
with  the  "phase  of  opposition  "in  \\it  double 
siren^  and  that  this  change  of  tone  has 
nothing   to.  do^wi^^h   air-waves   or  their 


supposed  interference.  The  attention  of 
sound-investigators  is  especially  invited  to 
the  solution  about  to  be  given,  which  will 
no  doubt  be  new  to  acoustical  science. 

By  oceans  of  one  specific  test  (with  which 
all  others  agreed),!  found  that  a  fork  with 
256  vibrations  in  a  second,  and  a  conse- 
quent wave-length  of  52  inches,  sounded 
at  0  (see  engraving),  required  the  sliding 
branch  ^  «  to  be  drawn  out  not  sufficiently 
to  make  half  a  wave-length  difference  in 
the  two  branches  (26  inches),  but  exactly 
24  inches,  in  order  to  produce  the  maxi- 
mum change  or  diminution  of  intensity. 
This  would  make  the  whole  wave-length 
from  such  a  fork  but  48  inches,  instead 
of  52  as  it  should  be;  that*^is,  if  this  en- 
feebling effect  was  actually  due  to  the  in- 
terference of  two  systems  of  air-waves,  as 
Professor  Tyndall  teaches.  Besides,  if  this 
weakening  of  tone  was  the  effect  of  a  gen- 
uine ittterference  between  the  condensations 
of  one  stream  of  sound  and  the  rarefactions 
of  another,  there  should  be  "absolute  si- 
lence," as  all  physicists  teach,  since  the 
two  wave-systems  are  exactly  equal.  But 
as  there  is  a  reduction  only  of  a  scarcely 
noticeable  fraction  of  the  normal  intensity 
of  the  tone  of  the  fork,  which  reduction 
takes  place  at  a  point  differing  materially 
from  the  half  wave-length  hypothesis,  it 
follows  that  the  phenomenon,  whatever  it 
may  be,  must  be  explained  on  some  other 
principle  than  that  of  so-called  "  interfer- 
ence "between  two  systems  of  atmospheric 
sound-waves.  Is  not  this  mechanically, 
acoustically,  and  mathematically,  incon- 
trovertible ? 

I  will  now  undertake  to  give  a  solutioi^ 
of  this  phenomenon,  without  resorting  to 
any  such  incongruous  laws  and  facts  as 
those  involved  in  the  explanation  based 
on  the  assumption  of  wave-motion,  and 
will  endeavor  to  explain  how  this  solution 
was  arrived  at. 
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I  became  satisfied,  on  finding  that  the 
difference  between  the  two  branches,  at 
the  point  of  greatest  diminution  of  sound, 
was  24  instead  of  26  inches,  that  the  effect 
must  be  the  result  of  resonance^  and  there- 
fore must  be  due  to  either  the  re-enforce- 
ment or  opposition  of  the  two  vibrating 
air-columns  of  the  two  tubes,  the  same  as 
just  explained  in  regard  to  the  cause  of 
beats.  To  strengthen  this  surmise,  I  found 
that  the  same  fork  (256  vibrations)  held 
over  the  mouth  of  a  tube  open  at  both 
ends,  required  24  inches  as  its  maximum 
resonant  depth,  or  a  depth  corresponding 
exactly  to  the  difference  between  the  two 
branches  m  and  «,  thus  proving,  incident- 
ally, that  a  tube  open  at  both  ends  is  some- 
what more  than  double  the  resonant  depth 
of  a  similar  tube  having  one  end  closed ; 
and  thus  again  showing  the  habitual  inac- 
curacy of  Professor  Tyndairs  observations, 
who  teaches  that  the  length  of  one  tube  is 
exactly  double  that  of  the  other. 

The  fact  thus  discovered,  that  the  max- 
imum resonant  depth  of  a  single  open  tube 
agreed  precisely  with  the  difference  in  the 
length  of  these  two  open  tubes  forming  the 
Konig  instrument,  my  next  effort  was  to 
invent  some  means  of  verifying  my  con- 
clusion, and  thus  demonstrating  that  it 
was  not  the  "interference"  of  two  streams 
of  sound-waves,  but  an  effect  of  resonance 
which  caused  this  perceptible  weakening 
of  sound.  Fortunately  the  invention  came 
to  me,  and  accordingly  I  constructed  the 
Konig  instrument,  with  the  important  dif- 
ference of  elastic  branches  (f«  and  «)  formed 
of  rubber  tubing,  which  could  be  attached 
and  detached  of  any  required  length,  and 
stopped  off  at  any  desired  portion  of  either 
branch.*  I  ascertained  by  the  first  test 
that  precisely  the  same  effect  was  produced 

*  The  improved  Konig  instrument,  with  elastic 
branches,  here  referred  to',  can  be  seen  at  the  office 
of  Hall  &  Co.,  publishers  of  this  book. 


with  the  elastic  tubes  as  with  those  of  tlie 
Konig  instrument,  and  that  the  greatest 
diminution  was  reached,  as  before,  when 
the  difference  in  length  was  24  inches  in- 
stead of  26  inches,  or  a  half  wave-length. 

Retaining  this  proportion  of  length  be- 
tween the  two  branches,  my  next  experi- 
ment was  to  take  advantage  of  the  elastic 
tube  by  pinching  it  together,  between  my 
thumb  and  finger,  at  various  places,  while 
the  fork  was  sounding  at  0^  and  observing 
the  result  with  one  branch  open  and  the 
other  closed;  and,  to  my  surprise  and 
gratification,  I  found  that  my  suspicions 
were  correct,  and  that  I  could  obtain  ex- 
actly the  same  result  of  weakening  the 
tone  by  stopping  off  the  short  branch  be- 
tween II  and  12  inches  from/",  thus  having 
but  one  stream  of  sound  instead  of  two! 
I  thus  demonstrated  the  fact  that  at  this 
particular  point  there  was  not  the  slightest 
difference  in  the  intensity  or  quality  of  the 
tone  when  the-sound  p^issed  through  both 
branches  and  "interfered,"  as  supposed, 
and  when  it  passed  through  the  long  branch 
alone,  and  resounded  back  in  opposition 
from  the  short  tube  closed  at  one  end.  I 
made  this  conclusive  test  by  pinching  and 
relieving  the  tube  in  rapid  succession, thus 
suddenly  changing  from  two  streams  to 
one ;  but  not  the  least  difference  could  be 
observed,  as  just  remarked,  in  the  quantity 
or  quality  of  the  sound,  the  same  effect 
being  produced  by  the  opposing  resonance 
of*  one  open  and  one  closed  tube  as  was 
produced  by  the  opposing  resonance  of 
two  open  tubes  with  a  resonant  difference 
of  24  inches  in  length. 

To  complete  the  demonstration  that 
there  was  nothing  in  this  supposition  of 
"interference"  between  the  two  streams 
of  sound  or  their  supposed  air-waves,  I 
adjusted  the  two  branch  tubes  to  exactly 
equal  lengths,  which,  of  course,  produced 
the  full   resonant  effect  of   both  tubes. 
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Then,by  simply  pinching  one  of  the  tubes, 
as  before,  at  about  12  inches  from/,' I  ob- 
lained  the  same  weakening  of  tone  prer 
tisely  as  was  observed  when  the  branches 
differed  by  24  inches,  or  when  the  two 
streams  were  in  supposed  "interference'*! 
I  thus  clearly  proved  that  dividing  the 
stream  of  sound  into  two  branches  of  un- 
equal lengths,  and  again  causing  their  air- 
waves to  unite  and  "interfere,"  was  a  pure 
misapprehension  of  physicists, and  amount- 
ed to  nothing  at  all  in  favor  of  wave-motion, 
since  a  single  continuous  stream  gave  ex- 
actly the  same  result  when  opposed  by  a 
closed  tube  of  a  different  resonant  depth. 

This  weakening  of  tone  caused  by  the 
two  branches  of  the  tube  differing  half  a 
supposed  wave-length,  as  well  as  the  effects 
of  the  test  last  given,  will  no  doubt  be 
found,  when  fully  understood,  to  be  only 
the  result  of  coalescence  or  opposition 
between  two  resonant  columns  of  air  of 
different  vibrational  numbers,  which  re- 
enforce  or  oppose  each  other  by  the  law 
of  sympathetic  attraction,  in  a  somewhat 
analogous  manner  to  the  attraction  and 
repulsion  of  two  magnets,  as  recently  inti- 
mated, and  as  illustrated  in  musical  beats. 
At  all  events, the  hypothesis  of  two  streams 
of  sound  "interfering"  by  the  cajuiensations^ 
of  the  one  system  of  waves  coalescing  with 
the  rarefactions  of  the  other,  is  completely 
exploded  by  these  experiments  with  the 
elastic  tube  improvement  on  Konig*s  in- 
strument, which  show  that  any  resonant 
effect  produced  by  dividing  the  sound  into 
two  streams  can  be  equally  obtained  by  a 
single  stream,  as  just  described,  in  connec- 
tion with  a  closed  resonant  tube  of  certain 
depth. 

Asid^  from  this  solution  of  the  problem, 
it  remains  an  unassailable  fact  that  no  such 
thing  as  silence  or  any  approximate  ap- 
proach toward  it  takes  place  when  one 
branch  is  half  a  wave-length  longer  than 


the  other.  I  emphasize  this  fact,  in  oppo- 
sition to  the  authority  I  am  quoting.  What, 
then,  must  be  thought  of  the  statement  of 
Professor  Tyndall,  in  which  he  distinctly 
says  that  when  drawn  out  to  the  difference 
of  half  a  wave-length,  "///^  soufid  of  the 
fork  is  extinguished*'!  He  •  either  delib- 
erately and  knowingly  misrepresented  the 
facts  of  the  case,  or  else  he  taught  and 
published  to  the  world  on  mere  inference 
or  hearsay,  as  science,  that  of  which  he 
had  no  personal  knowledge,  because  it 
seemed  to  favor  the  hypothesis  of  wave- 
motion!  It  is  the  safest  and  altogether 
the  most  charitable  view  to  assume  that 
he  never  tested  an  apparatus  of  the  kind, 
and  possibly  never  saiv  one;  for  it  is  alto* 
gether  probable,  if  he  had  ever  seen  one 
of  these  Konig  instruments,  his  curiosity 
would  have  induced  him  to  test  it,  and 
thus  correctly  inform  himself  as  to  its 
sonorous  effects.  How  he  dared  venture 
to  make  such  baseless  explanations  of  an 
apparatus  he  had  never  tested,  and  which 
was  so  easily  obtainable^  baffles  human 
ingenuity  to  conceive. 

In  addition  to  this  altogether  probable 
supposition,  I  now  venture  the  assertion, 
without  knowing  the  facts,  that  the  Royal 
Institution  of  London,  under  whose  aus- 
pices these  lectures  on  Sound  were  de- 
livered, does  not  own  one  of  these  Konig 
instruments,  or  at  least  did  not  at  the  time 
of  their  occurrence,  since  it  is  more  than 
probable  that  if  such  a  device  had  been 
among  the  scientific  apparatus  of  that  in- 
stitution some  one  of  the  members  would 
at  some  time  or  other  have  had  the  curios- 
ity to  test  it,  and  would  thus  have  been 
enabled  to  enlighten  Professor  Tyndall, 
who  evidently  stood  in  such  pressing  need 
of  it. 

It  is  a  singularly  incongruous  fact  that 
this  eminent  author  takes  especial  pains 
to  commend  scientific  investigators  who 
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sMrk  no  pains  or  labor  in  arriving  at  the 
exact  truth,  wherever  it  may  lead  them, 
or  whether  it  favors  a  pre-adopted  theory 
or  not,  and  who  never  take  anything  for 
granted  in  science  on  mere  tJuory  or  infer- 
ence  when  an  experiment  is  possible  to 
verify  or  contravene  it!  His  eulogistic 
commendations  of  physicists  who  thus 
labor  are  so  praiseworthy  that  I  must 
quote  one  or  two  sentences: — 

*•  Those  who  are  unacquainted  with  the  details 
of  scientific  investigation  have  no  idea  of  the  amount 
ot  labor  expended  in  the  determination  of  those 
numbers  on  which  important  calculations  or  infer- 
ences depend.  .  .  .  There  is  a  morality  brojught  to 
bear  on  such  matters,  which,  in  point  of  severity,  is 
probably  without  a  parallel  in  any  other  domain  cf 
intellectual  action.  The  desire  far  anything  but  the 
truth  must  be  absolutely  annihilated;  and^  to  attain 
perfect  accuracy ^  no  labor  must  be  s/iirked,  no  diffi' 
culty  ignored,** — Lectures  on  Sound,  p.  26. 

Why  did  Professor  Tyndall,  after  em- 
ploying such  beautiful  language  as  this 
in  commendation  of  faithful  workers  in 
science,  j///>>&  the  labor  oi  testing  the  Konig 
instrument,  which  he  might  have  readily 
obtained,  before  publishing  to  the  world  a 
scientific  description  of  its  effects  having 
not  a  shadow  of  foundation  in  truth,  thus 
practicing  a  breach  of  that  "morality" 
which  he  commends  in  others,  and  de- 
ceiving the  young  scientific  students  of 
the  land,  who  look  to  him' as  a  guide? 
Why  did  he  shirk  the  labor  and  ignore  the 
difficulty  of  testing  two  unison  forks  or 
other  sounding  bodies  placed  half  a  wave- 
length apart,  by  which  he  could  have  con- 
vinced himself  that  not  the  slightest  differ- 
ence occurs  in  their  sounds  from  such  in- 
ferential or  theoretic  '^interference,"  when 
it  would  not  have  taken  him  half  an  hour 
^0  make  the  experiment,  and  completely 
overthrow  the  wave-theory?  Instead  of 
acting  on  this  principle  of  fidelity  to  scien- 
tific truth,  which  he  had  so  highly  eulo- 
gized in  others, — that  "the  desire  for  any- 


thing but  the  truth  must  be  absolutely  an- 
nihilated; and,  to  2XX,^Sxi.perfect€ucura€y,w 
labor  must  be  shirked,  no  difficulty  ignored,  "— 
he  found  it  altogether  more  available  and 
convenient  to  deal  in  scintillating  theoret- 
ics, for  which  he  is  so  noted,  about  the 
"interference"  of  hypothetic  air-waves, 
which'  have  no  real  existence  in  Nature, 
and  thus  "shirked"  the  trifling  labor  of 
sounding  two  forks  at  different  distances 
apart,  while  his  assistant  observed  in  line 
their  acoustical  effects !  The  truth  is,  he 
could  not  help  knowing  that  his  theory  of 
"interference"  would  have  appeared  to 
much  better  advantage  had  he  been  able 
to^  demonstrate  it  before  his  audience  bj 
producing  "absolute  silence"  between  two 
unison  instruments  sounding  half  a  wave- 
length apart.  But  for  some  reason,  which 
I  leave  the  reader  to  find  out,  he  did  not 
attempt  any  such  a  fatal  experiment.  In 
connection  with  this  manifest  shirking  0} 
labor,  I  beg  the  reader  to  note  his  pen- 
painting  of  a  "true  physical  philosopher": 

**  The  true  physical philosophern^v^t  rests  content 
with  an  inference  when  an  experiment  to  verify  ^ 
contravene  it  is  possible" — Lectures  on'Sound,^^ 

Yet  he  was  "content"  to  assume,  on 
mere  theoretic  "inference,"  the  most  im- 
portant and  pivotal  facts  of  the  current 
sound-theory,  when  an  "experiment," cost- 
ing but  a  few  minutes  of  his  time,  would 
have  not  only  contravened  such  assump- 
tions, but,  in  doing  so,  would  have  anni- 
hilated the  whole  theory,  since  the  as- 
sumed facts  named  constituted  the  very 
key  to  the  main  arch  of  the  superstruc- 
ture. 

He  not  onfy  rested  "content*  to  shiii 
the  labor  of  an  "experiment"  to  test  the 
truth  of  many  of  his  most  fundamental 
hypotheses,  but  in  some  cases  he  even 
spent  more  time  in  fixing  an  experiment 
to  favor  his  theory  than  it  would  haw 
taken  to  make  an  honest  experiment  and 
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thus  "contravene  it"!  As  a  proof,  look  at 
his  effort  to  put  the  "smoke  of  brown 
paper"  into  "one  end"  of  his  tin  tube,  so 
that  no  "puff"  should  be  ejected  from  the 
other  end  on  clapping  the  books,  when  it 
would  have  cost  less  care,  at  least,  to  fill 
the  whole  tube  by  elevating  its  small  end, 
and  thus  to  have  shattered  his  experiment ! 
(Seepage  270, and  onward.)  The  absolute 
annihilation  of  a  ^'desire  for  anything  but 
the  truth''  did  not  seem  to  apply  to  this 
case,  and  clearly  demonstrates  that  the 
experimenter  was  not  a  ^^true  physical 
philosopher,"  according  to  his  own  defini- 
tion, or  he  would  not  have  "shirked  the 
labor"  of  filling  the  whole  tube,  and  thus 
have  rested  "content  with  an  inference'* 
when  an  "experiment"  was  at  hand  to 
"contravene"  the  hypothesis! 

These  animadversions  may  seem  un- 
kindly severe;  but,  as  a  "true  physical  phi- 
losopher," I  dare  not  "ignore"  nor  "shirk" 
the  responsibility  of  exposing  such  unre- 
liability in  the  discussion  of  scientific  phe- 
nomena. I  am  forced,  in  truth,  to  assert 
that  no  careful  and  coiftpetent  observer 
can  fail  to  be  astonished,  on  reading  Pro- 
fessor Tyndairs  various  scientific  works, 
at  the  continual  recurrence  of  the  most 
glaring  inaccuracies  everywhere  visible. 
I  open  accidentally,  as  an  illustration,  to 
page  49  of  his  Lectures  on  Sound,  and  see 
this  prominent  "law"  announced: — 

"To  produce  a  tnusiral  sound  we  mnst  have  a 
body  which  vibraUs  with  the  unerring  regularity 
of  the  pendulum,^* 

Yet  a  more  erroneous  proposition  was 
never  penned  in  a  scientific  work,  since  it 
can  be  shown  that  a  highly  "musical  sound" 
may  be  produced,  in  which  no  two  of  its 
vibrations  are  of  the  same  periodicity !  To 
make  sure  that  the  above  statement  was 
not  a  slip  of  the  j>en,  he  repeats  it  on  the 
next  page  in  even  stronger  and  more  ex- 
plicit language.     He  seems  to  do  this  to 


impress  it  upon  the  read«r,  that,  under  no 
circumstances,  can  there  be  an  exception 
to  the  rule : — 

•*  The  only  condition  necessary  to  the  production 
o{  z.  musical  soutui  is  that  the  pulses  should  succeed 
each  other  in  the  same  interval  of  time**  or,  as  be- 
fore expressed,  **Tw//i  the  unerring  regularity  of  the 
pendulum** 

The  fallacy  of  this  carefully  reiterated 
law  can  be  shown  in  a  single  sentence. 
The  motion  of  a  pendulum,  as  ever>-  one 
knows,  is  perfectly  isochronous;  that  is,  it 
oscillates  with  exactly  the  same  periodic 
intervals,  when  once  started,  from  its  long- 
est to  its  shortest  swings,  or  until  it  settles 
entirely  to  rest;  whereas,  the  most  "mu- 
sical" of  all  the  sounds  produced  in  an 
orchestra,  as  every  musician  is  aware,  are 
the  sliding  tones  of  the  violin  or  violoncello, 
in  which  no  two  vibrations  are  of  the  same 
periodicity,  and  hence  are  the  very  oppo- 
site of  isochronous  or  pendulous,  as  to  in- 
tervals of  time ! 

But  why  spend  time  in  pointing  out  and 
criticising  the  philosophical  views  of  a 
writer  who  tacitly  admits  himself  not  to 
be  a  "true  physical  philosopher,"  by  not 
conforming  to  the  requisites  he  has  him- 
self prescribed? 

While  thousands  of  scientific  students 
are  to-day  ready  to  accept  almost  any 
proposition  relating  to  the  advanced  the- 
ories of  the  time,  if  they  only  know  it  to 
have  the  indorsement  of  Professor Tyndall, 
I  declare  to  the  reader,  upon  my  conscien- 
tious conviction,  that,  from  the  evidence 
of  the  quotations  in  these  pages  alone,  it 
would  be  a  safe  general  rule  to  reject,  as 
probably  fallacious,  any  scientific  theory 
of  which  he  might  have  become  a  prom- 
inent champion.  Of  course  there  are  ex- 
ceptions to  most  general  rules,  and  it  would 
be  strange  if  even  a  uniform  tendency  to 
inaccuracy  should  not  occasionally  diverge 
into  the  truth. 

I  might  continue  these  direct  and  dam' 
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aging  quotations  ad  libitum^  had  I  space, 
as  tJure  is  not  an  instance  in  this  whole 
course  of  lectures  on  Sounds  where  the  truth 
of  the  wave-theory  is  directly  involved  in  the 
explanation^  which  could  not  be  equally 
turned  against  the  lecturer  and  made  to 
militate  against  the  current  hypothesis  of 
sound.  But  the  fatal  instances  already 
given  are  a  sufficient  illustration  of  the 
blinding  influence  of  a  false  theory  in 
leading  the  greatest  intellects  into  error, 
even  on  the  simplest  questions  of  fact 

And  here  I  feel  compelled  to  say  that  it 
has  been  extremely  unpleasant,  and  even 
embarrassing,  though  a  moral  and  scientific 
necessity  in  ray  case,  as  explained  in  the 
preface,  to  be  forced  to  take  issue  with 
such  unqualified  antagonism  with  so  emi- 
nent a  scientist,  especially  on  simple  ques- 
tions of  veracity  and  fact, — such  as  those 
concerning  two  unison  forks  sounding  half 
a  wave-length  apart,  and  the  acoustical 
effects  of  the  Konig  instrument, — ques- 
tions in  regard  to  which  the  possibility 
of  being  in  error  is  so  utterly  unneces- 
sary that  it  is  difficult  to  conceive  of  any- 
thing short  of  an  unpardonable  want  of 
information,  which  could  have  superin- 
duced such  reckless  assumptions  and  such 
erroneous  statements.  Yet  this  very  ex- 
planation of  the  engraving  just  reproduced 
from  his  book,  and  this  action  of  two  uni- 
son forks  in  abolishing  each  other's  sound 
when  placed  half  a  wave-length  apart,  are 
but  the  legitimate  fruits  of  the  wave-theory, 
being  no  more  foundationless  than  any 
other  part  of  the  hypothesis,  and  no  less 
conspicuously  and  distinctly  inculcated  by 
every  other  writer  on  Sound,  in  proportion 
to  his  ability,  than  by  this  physicist. 

However,  it  must  be  regarded  as  a  mat- 
ter of  congratulation  to  the  scientific  world, 
as  well  as  to  the  general  public,  that  this 
great  authority  has  narrowed  down  the 
whole  question  as  to  the  truth  or  falsity  of 


the  wave-theory  of  sound  to  a  few  simple 
and  representative  questions  of  fact, which 
need  not  depend  for  a  single  day  on  any 
man's  veracity  or  scientific  standing.  For 
example,  this  single  representative  ques- 
tion  of  "interference"  between  air-w^aves, 
in  which  the  whole  wave-hypothesis  is  in- 
trinsically involved,  namely,  whether  two 
unison  forks,  or  other  instruments,  if  sound- 
ed half  a  wave-length  apart,  with  the  ear 
stationed  in  line,  can  be  heard  the  same 
as  in  any  other  position,  must  absolutely 
settle  the  whole  undulatory  problem,  now 
and  forever.  If  they  can  be  heard  t/ie  samt 
in  that  as  in  any  other  position^  which  ifu 
whole  world  knows  to  be  a  fact,  then  ilu 
wave-theory  falls  to  pieces,  and  with  it  falls 
Professor  Tyndall  as  a  scientist/ 

It  may  seem  unduly  severe  thus  to  select 
out  for  a  target  the  scientific  reputation  of ' 
one  physicist,  who  is  but  equally  involved 
with  others  who  have  written  on  the  sul>  | 
ject  of  sound.     But,  in  determining  the  I 
basis  of  my  arguments  against  the  undu- 
latory theory,  I  was  compelled  to  choose  | 
for  my  principal  antagonist  a  strictly  rep-  j 
resentative    English    authority   to  quote  | 
from,  that  my  review,  after  being  com-  I 
pleted,  might  not  fall  fiat  from  not  having 
touched  the  bottom  facts  of  the  hypothesis,  | 
or  from  having  failed  to  grapple  with  the 
"highest   living  authority."     I   therefore, 
selected  Professor  Tyndall  (in  connectiw 
with  Professor  Helmholtz,  the  represent- 
ative German,  and  Professor  Mayer,  the 
highest  American   authority),  recognucd^ 
by  the  civilized  world  as  the  most  emi-, 
nently  popular  exponent  of  these  various 
scientific    theories, —  particularly  that  cfj 
soimd, — and  whose  lectures  on  the  sab-] 
ject,  from  which  my  citations  are  made 
have  been  translated  into  all  the  leadioil 
languages  of   Europe.     If,  therefore,  bei 
has  fallen  the  fated  victim  upon  the  alurj 
of  progressive  truth,  to  appease  the  wrstij 
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of  the  scientific  gods,  he  may  attribute  the 
catastrophe  to  his  having  become  a  more 
conspicuous  target  than  any  of  his  coad- 
jutors, by  the  greater  triumphs  of  his 
genius  in  popularizing  a  theory  having  no 
foundation  in  Nature  or  true  science,  and 
no  merit  as  a  philosophical  hypothesis 
save  that  imparted  to  it  by  the  ingenuity 
of  its  advocates. 

I  will  now  briefly  fulfill  a  promise  inti- 
mated in  the  early  part  of  this  monograph, 
and  that  is  to  again  call  attention,  at  the 
close  of  the  work,  to  the  conspicuous  and 
incongruous  fact,  that,  while  a  fork  or 
string  in  vibrating  moves  through  the  air 
at  a  velocity  of  only  a  few  inches  in  a 
second,  it  actually  "sends"  off  air-waves, 
as  we  are  taught  by  physicists,  at  the  enor- 
mous velocity  of  1 120  feet  in  the  same  time. 

I  have  repeatedly  urged,  and  given  rea- 
sons for  believing,  as  the  reader  doubtless 
recollects,  that  there  can  be  no  measurable 
spring-force  to  free  air,  while  it  contains 
no  appreciable  elasticity  when  unconfined 
by  which  a  body  moving  through  it  can 
transmit  a  pulse  to  a  distance,  or  stir  the 
atmosphere  even  a  short  space  in  advance 
by  causing  one  particle  to  push  another, 
it  another,  and  so  on,  as  was  illustrated  by 
Professor  Tyndall  with  his  row  of  glass 
balls. 

I  also  stated  that  this  principle  of  mo- 
hility^  one  of  the  most  prominent  charac- 
teristics of  our  atmosphere,  was  of  neces- 
sity ignored  by  physicists  in  their  discus- 
iions  of  atmospheric  wave-motion,  since 
to  recognize  such  a  law,  when  assuming 
the  transmission  of  an  air- wave  to  a  dis- 
tance  and  at  great  velocity  by  a  slowly 
moving  fork  or  string,  would  be  a  fatal 
lelf-contradiction,  as  any  kind  of  an  im- 
pulse or  atmospheric  disturbance  what- 
ever must  be  counteracted  and  almost  in- 
stantly neutralized  by  a  persistent  ten- 
dency to  equilibrium. 


Whatever  displacement  of  the  air-par- 
ticles, therefore,  may  be  effected  by  a  vi- 
brating string,  such  disturbed  air  can  only 
travel,  till  it  settles  finally  to  rest,  at  a  ve- 
locity fequal  to  that  of  the  displacing  body. 
The  aggregate  distance  traveled  in  a  sec- 
ond, in  one  direction,  by  a  vibrating  prong 
or  string,  can  not,  as  elsewhere  shown, 
be  more  than  seven  or  eight  inches  in  a 

ft 

second. 

It  is  true  that  some  portion  of  the  travel 
of  a  string  in  its  oscillation  to  and  fro  is 
swifter  than  its  mean  velocity,  owing  to  its 
tensile  force  added  to  its  momentum;  but 
how  much  swifter  at  its  point  of  highest 
speed  I  have  not  been  able  to  calculate  to 
a  certainty,  nor  have  I  been  able  to  find 
any  one  who  could  aid  me  in  determining 
this  question  to  a  nicety.    If  we  even  sup- 
pose its  highest  speed,  at  any  one  point  of 
its  travel,  to  be  four  times  that  of  its  mean 
velocity,  which  unquestionably  exceeds  the 
fact,  and  estimating  but  one  half  of  the 
second   occupied  by  its  forward   motion 
and  the  other  half  by  its  return  motion, 
it  would  make  its  rate  of  velocity  at  the 
swiftest  part  of  its  travel  but  64  inches  in 
a  second,  or  not  more  than  the  one  two  hun- 
dredth part  the  velocity  of  sound.     This, 
manifestly,  as   the    most    ordinary   mind 
must  comprehend,  is  the  utmost  velocity 
an  air-wave  could  attain,  which  receives 
its  impetus  from  an  object  moving  through 
the  air  at  a  speed  no  greater  than  that 
postulated  above,  as  the  highest  point  of 
velocity  in  a  vibrating  strins^. 

Thus,  while  a  string,*  estimating  the 
swiftest  portion  of  its  travel,  moves  only 
at  the  rate  of  sixty-four  inches  in  a  second, 
it  sends  off  its  air-waves,  as  the  current 
theory  necessarily  teaches,  at  a  velocity  of 
thirteen  thousand  four  hundred  and  forty 
inches  in  the  same  time;  or,  in  other  words, 
it  projects  these  aerial  undulations  ihrough 
the  air  more  than  hue  hundred  times  swiitcr 
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than  the  very  motion  which  gives  them 
their  impetus !  Was  there  ever  anything 
taught  as  science  more  transcendently  or 
transparently  impossible  than  this?  Yet, 
incredible  as  it  may  seem,  this  is  the  exact 
and  unavoidable  teaching  of  the  wave- 
tlieory,  which  my  friends  have  thought  me 
almost  if  not  quite  insane  for  attempting 
to  assail;  while  the  most  ordinary  student 
must  see  that  by  no  law  of  philosophy, 
and  by  no  rules  of  mensuration  known  in 
heathen  or  Christian  lands,  could  such  a 
string  "send"  off  corporeal  waves  of  any 
kind  of  mobile  substance  tf  <//VAz«<r/  of  more 
tlian  sixty 'four  inches  in  a  second^  even  if 
the  friction  and  inertia  of  such  substance 
were  wholly  abolished! 

These  facts  more  than  bear  out  all  I 
formerly  said  when  presenting  the  fatal 
illustration  of  the  locust.  I  then  asserted 
that  it  must  be  evident  to  any  thoughtful 
mind  that  the  stridulation,  so  far  from 
churning  the  entire  atmosphere  throughout 
four  square  miles  into  condensations  and 
rarefactions,  did  not  stir  the  air  a  foot 
around  the  insect,  while  what  atmospheric 
disturbances  did  occur  would  not  probably 
travel  at  a  velocity  greater  than  about/iwr 
feet  in  a  second.  Had  I  placed  it  zXfour 
-inches  in  a  second  I  would  have  been  much 
nearer  the  proper  limit,  that  being  the  ag- 
gregate movement  of  the  insect's  legs  in 
producing  the  tone.  Yet  it  remains  an  un- 
answerable fact  against  the  wave-hypoth- 
esis, that,  while  rasping  its  legs  across  the 
nervures  of  its  wings,  at  this  very  slow  rate 
of  speed,  the  shrill  tones  which  it  produces 
are  radiated  over  four  square  miles  of  at- 
mosphere at  a  velocity  at  least  one  thousand 
times  greater  than  that  of  the  movement 
which  generates  the  sound! 

Should  I,  as  a  scientific  teacher, publicly 
declare  and  impress  it  upon  my  hearers 
that  a  bullet^  after  leaving  the  muzzle  of 
the  gun,  could  travel  with  a  velocity  even 


two  hundred  times  greater  than  that  of 
.the  gases  passing  through  the  gun-banel 
which  gave  it  the  impetus,  as  does  Pro- 
fessor Tyndall  virtually,  and  as  he  does 
actually  in  regard  to  air-waves,  it  could 
but  reasonably  be  inferred  either  that  I 
must  assume  my  audience  a  convocation 
of  idiots, incapable  of  distinguishing  sound 
from  light,  whom  I  wished  to  test  by  stat- 
ing a  practical  absurdity, or  else  that  I  had 
successfully  demonstrated  my  own  incom- 
petency to  handle  any  scientific  question. 
If,  however,  after  so  teaching  it,  I  should 
persist  in  maintaining  it  as  true,  and  pub- 
lish to  the  world  as  a  settled -fact  of  science 
that  a  bullet  would  travel  thus  over  iw$ 
hundred  times  faster  than  the  gases  giving 
it  the  impetus,  which  common  sense  would 
brand  as  a  transparent  absurdity,  is  there 
any  language  in  which  to  frame  a  rebuke 
too  severe  for  such  a  crime  against  science 
and  human  intelligence? 

This  mechanical  law, which  is  applicable 
to  all  physical  bodies, — air-waves  the  same 
as  bullets^ — does  not  apply  to  the  incorpo- 
real and  almost  infinitely  attenuated  ema- 
nations which  my  hypothesis  assumes,  and 
which  constitute  sound,  light,  heat,  elec- 
tricity, magnetism,  &c.;  for,  though  the 
vibrations  of  the  fork  generate  these  cor- 
puscles of  sound,  they  do  not  "send"  them 
a  hair's  breadth  from  its  prongs,  any  more 
than  the  effervescing  of  the  acid  or  the 
decomposition  of  the  zinc,  which  generates 
the  electric  currents,  actually  imparts  to 
them  their  enormous  velocity  by  the  phys- 
ical tremors  of  the  battery ! 

I  have  carefully  explained,  in  ^another 
portion  of  this  review,  that  all  such  incor- 
poreal emanations — as  of  sound,  light,  and 
heat, —  acquire  their  velocity  manifestly 
and  alone  from  an  unknown,  and,  as  yet, 
inexplicable  law  of  radiation,  conduction, 
and  diffusion,which  is  entirely  independent 
of  any  vibratory  or  tremulous  motion  at 
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their  source,  though  to  such  motion  their 
origin  or  generation  is  mostly  if  not  en- 
tirely to  be  attributed. 

No  one  knows,  or  can  know,  why  elec- 
tricity travels   at  such  an  inconceivable 
velocity   through  a:  wire,  while   no   one 
would  even  for  a  moment  suspect  that  it 
was  caused  by  any  corresponding  physical 
movement  at  its  source,  any  more  than  the 
vegetable  tremors  among  the  petals  of  the 
rose  or  honeysuckle  were  the  means  of 
imparting  the  velocity  to  their  imponder- 
able granules  of  fragrance,  causing  them  to 
diffuse  themselves  through  the  surround- 
ing atmosphere  at  considerable  speed.     It 
is  equally  irrational  to  suppose  that  the 
slight  movement  of  a  tuning-fork  or  string, 
but  a  distance  of  a  few  inches  in  a  second, 
can  project,  as  we  have  seen,  sound-pulse$ 
two  hundred  times  swifter  than  such  vibra- 
tory motion  through  a  substance  absolutely 
devoid  of  appreciable  spring-power  when 
free  to  circulate,  as  is  the  case  with  air, 
which  is  the  clearest  possible  demonstra- 
tion that  such  pulses  can  not  be  consti- 
tuted of  air-waves,  since  the  physical  laws 
of  mechanics  hold  with  invariable  uniform- 
ity as  to  the  movements  of  all  tangible  and 
corporeal  substances,  such  as  air-waves  or 
water-waves,  where  an  equal  and  adequate 
mechanical  motion  and  force  are  necessary 
for  displacement  and  velocity. 

A  steamboat-wheel,  for  example,  can 
not  by  any  possibility  "send"  the  waves 
of  water  from  it,  even  if  there  were  no 
inertia  or  friction  to  be  overcome,  at  a 
velocity  exceeding  that  of  its  revolving 
paddles.  What  would  be  thought  of  a 
scientist,  of  world-wide  fame  as  a  public 
lecturer,  who  should  teach  and  then  pub- 
lish in  a  book  that  such  a  steamboat-wheel 
would  actually  "send"  the  waves  of  water 
»way  from  its  revolving  paddles  two  hun- 
dred times  swifter  than  their  own  move- 
ment?   This  is  exactly  what   Professor 


Tyndall  and  all  advocates  of  the  current 
sound-theory  teach  in  regard  to  vibrating 
strings,  tuning-forks,  &c.,  and  the  physical 
air-waves  which  they  are  supposed  to 
"send"  ofif!  The  bare  fact  that  water- 
waves  are  admitted  by  Professor  Helm- 
holtz  to  be  "essentially  identical"  with  air- 
waves, ought  to  alone  overthrow  the  wave- 
theory  of  sound,  since  water-waves  can  not 
travel  faster  than  the  displacing  body  which 
gives  them  their  impetus. 

To  argue  the  point  further  than  to  thus 
clearly  and  distinctly  state  it  in  its  proper 
bearing  on  this  undulatory  question,would 
be  to  assume  the  reader  grossly  ignorant 
of  the  simplest  physical  and  mechanical 
effects.     I  will  therefore  close  this  argu- 
ment by  saying, — as  Professor  Tyndall  will 
at  once  admit  that  the  aggregate  oscilla- 
tory movement  of  the  fork  referred  to  does 
not  exceed  sixty-four  inches  in  a  second, 
even  counting  its  point  of  greatest  speed, 
while  the  velocity  of  sound  is  13,440  inchei 
in  the  same  time,  or  more  than  two  hun- 
dred times  faster  than  the  motion  of  the 
fork, —  that   the  demonstration   becomes 
absolutely  unassailable,  namely,  that  these 
sound-pulses   radiated    from   a  vibrating 
■instrument  are  not  constituted  of  air-waves 
at  alif  and  hence  that  the  popular  atmos- 
pheric wave-theory  of  sound  has  utterly 
and  hopelessly  broken  down. 

Lastly,  in  bringing  to  a  close  this  some- 
what extended  review,  I  have  the  pleasure 
of  presenting  an  argument  which  has  been 
purposely  reserved  as  a  suitable  culmina- 
tion of  this  monograph.  I  trust  it  will  not 
be  considered  undulv  ei^otistical  if  I  should 
declare  as  my  deliberately  formed  convic- 
tion that  the  argument  to  which  reference 
is  here  had  is  not  only  entirely  original, 
but  that,  singly  and  alone,  it  is  sufficient 
to  break  down  the  wave-theory  of  sound, 
even  if  the  preceding  portion  of  this  trea- 
tise were  blotted  oUt;  and  I  have  no  hesi- 
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tation  in  further  adding  my  belief  that 
an  unbiassed  physicist  can  not  help  at 
once  admitting  the  truth  of  this  statement, 
after  carefully  reading  the  argument  to 
which  I  refer. 

This.investigation  of  the  nature  of  sound 
has  already  been  extended  to  nearly  double 
the  number  of  pages  originally  contem- 
plated, without  exhausting  the  subject  or 
presenting  more  than  a  tithe  of  the  objec- 
tions which  might  pertinently  be  urged 
against  the  current  hypothesis.  But  a 
limit  must  be  unavoidably  reached  at  some 
point  in  the  discussion, and  I  see  no  better 
way  to  fix  upon  it  than  with  the  single 
consideration  here  to  be  presented;  though 
I  have  every  reason  to  feel  assured  that 
sufficient  has  been  already  adduced  to 
convince  the  candid  and  intelligent  stu- 
'  dent  of  science  that  the  wave-theory  was 
originally  founded  on  a  clearly  mistaken 
view  of  Nature's  laws  and  forces.  However 
that  may  b^  I  now  invite  the  reader  to 
the  argument  intimated,  as  follows: — 

I  have  already  had  occasion,  in  discuss- 
ing the  cardinal  laws  and  principles  under- 
lying the  wave- theory  of  sound,  to  refer  to 
the  fact  that  there  exists,  according  to  the 
admissions  of  all  writers  on  the  subject,  an 
absolute  analogy^  amounting  to  a  clearly 
defined /drrn//f/,  between  so-called  sound- 
waves  and  water-waves  (see  page  237,  and 
onward).  As  the  reader  no  doubt  recol- 
lects, I  quoted  extended  passages  from 
Professor  Helmholtz,  the  highest  living 
authority  on  Sound,  showing,  in  the  most 
explicit  language,  that,  according  to  the 
accepted  view,  sound-waves  and  water- 
waves  are  "of  a  precisely  similar  nature," 
are  ^^essentially  identical f*'  and  move  *'*' exactly 
in  the  same  way.**  A  single  condensed  ex- 
tract will  be  here  reproduced  to  facilitate 
the  reader's  examination: — 

"Suppose  a  stone  to  be  thrown  into  a  piece  of 
calm  water.     Round  the  spot  struck  there  forms  a 


little  ring  of  wave,  which,  advancing  equally  in  all 
directions,  expands  to  a  constantly  increasing  circle. 
Corresponding  to  this  ring  of  wave,  sound  alswfrc 
ceeds  in  the  airlxoxa  the  excited  point,  and  advances 
in  all  directions  as  far  as  the  limits  of  the  miss  of 
air  extend.  The  process  in  the  air  is  essenOally 
identical  with  that  on  the  surface  of  water, . . .  The 
process  which  goes  on  in  the  atmospheric  ocean 
about  us  is  of  a  precisely  similar  nature.  .  . .  The 
waves  of  air  proceeding  from  a  sounding  body 
transport  the  tremor  to  the  human  ear  exactly  in 
the  same  way  as  the  water  transports  the  tremor  frO' 
duced  by  the  stone  to  the  floating  chip." — Sensations 
of  Tone,  ^^.  14, 15. 

In  view  of  the  universal  inculcation  of 
physicists  as  to  the  nature  of  sound-prop- 
agation, of  which  this  quotation  from  Pro- 
fessor Helmholtz  but  concisely  expresses 
the  substance,  I  need  hardly  say,  that  if, 
on  a  careful  examination  of  the  subject,  it 
shall  be  found  that  tJie  essential  elements  of 
wave-motion  are  diametrically  in  conflict  %Ath 
tJie  most  prominently  obsen^ed  phenomena  of 
soundy  does  it  need  any  further  reasoning 
to  show  that  the  wave-theory  itself  is  an 
unmistakable  fallacy  of  science? 

In  the  preceding  argument,  to  which 
reference  was  just  made,  the  reader  will 
remember  that  the  amplitude  and  »wv- 
kngth  of  water-waves  were  proved  to  in- 
variably sustain  a  relative  proportion  to 
each  other,  in  feet  and  inches,  of  about 
I  to  10,  from  the  smallest  ripples,  having 
a  wave-length  of  only  an  inch  from  crest 
to  crest,  to  the  largest  ocean  billows,  hav- 
ing two  and  even  three  hundred  feet  of 
wave-length.  This  relative  proportion  was 
shown  to  belong  to  the  very  nature  and 
necessity  of  wave-motion,  involving  prin- 
ciples and  laws,  which  were  pointed  out, 
inseparable  from  such  phenomena, whether 
in  air,  water,  or  any  other  fluid  substance.  J 
Hence,  when  it  was  ascertained,  by  the 
clearest  analysis  of  facts,  that  there  was 
no  amplitude  at  all,  or  oscillation  of  par- 
ticles to  and  fro,  in  substances  through 
which  sound  freely  passes,  such  as  the 
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farious  metals, — not  even  enough  to  be 
observed  with  the  aid  of  the  most  power- 
ful microscope, — while  the  so-called  wave- 
Ungths  of  one  of  the  low  notes  of  the  piano 
(E,  with  40  vibrations  to  the  second),  ac- 
tording  to  the  wave-theory, were  absolutely 
28  feet  in  air  and  476  feet  in  iron,  "from 
condemation  to  condensation^*  did  it  really 
require  another  argument  to  show  to  a  crit- 
ical scientific  mind  that  no  analogy  what- 
ever, or  even  an  approach  toward  analogy, 
could  exist  between  water-waves  and 
so-called  sound-waves?  And  was  it  not, 
therefore,  a  conclusive  proof,  that,  instead 
of  undulatory  motion  being  the  law  govern- 
ing sonorous  propagation,  sound  travels  in 
direct  lines  through  all  substances, — wheth- 
er wood,  water,  air,  or  iron, —  exactly  as 
the  corpuscular  hypothesis  requires,  thus 
making  it  every  way  probable  that  substan- 
tial sonorous  pulses  constitute  the  true  and 
only  solution  of  sound-phenomena  f 

But  now  we  come  to  that  particular 
characteristic  of  water-waves  to  which  I 
have  been  alluding, — one  which  is  so  in- 
separable from  their  very  nature  and  ex- 
istence, and  so  marked  and  easily  deter- 
mined, that  it  becomes  conclusive  on  its 
face  against  the  hypothesis  of  atmospheric 
sound-waves,  by  destroying  the  very  idea 
of  any  analogy  between  the  phenomena  of 
sound  and  of  true  wave-motion ;  thus  com- 
pleting the  destruction  of  the  undulatory 
theory  so  effectually  that  even  a  child  may, 
by  means  of  this  single  argument,  over- 
whelm the  profoundest  physicist.  This 
peculiar  characteristic  of  water-waves,  and 
hence  of  all  wave-motion,  is  the  easily 
demonstrated  fact,  hitherto  unobserved 
by  any  writer  on  sound,  so  far  as  I  am 
aware,  that  wave-velocity  is  always  and  ex- 
actly in  proportion  to  wave-lengthyOr distance 
from  crest  to  crest  f 

I  assert,  unhesitatingly,  and  am  prepared 
to  demonstrate  it,  that  this  is  a  character- 


istic of  every  conceivable  system  of  waves 
within  reach  of  our  observation,  and  is  so  ' 
essentially  interblended  as  a  part  and  par- 
cel of  the  nature  and  form  of  wave-motion, 
however  generated,  that  water-waves  can 
not  exist  at  all  outside  of  this  concisely 
expressed  law  of  Nature. 

Thus, if  the  position  I  have  here  assumed 
be  susceptible  of  unquestionable  proof, — 
namely,that  water-waves  necessarily  travel 
with  a  velocity  proportioned  exactly  to 
their  wave-length  or  distance  from  crest  to 
crest,  the  large  waves  traveling  many  times 
swifter  than  the  small  ones, — it  inevitably 
breaks  down  the  wave-theory,  as  the  un- 
scientific reader  can  at  once  see,  by  shat- 
tering its  very  foundation  of  analogy  to 
wave-motion^  since  it  is  a  well-known  fact, 
and  universally  admitted  by  physicists, 
that  there  is  no  difference  in  sound-velocity 
between  the  highest  notes,  such  as  D  of  the 
piccolo  flute,  with  a  theoretic  wave-length  of 
less  than  three  inches,  and  t/ie  low  E,  for 
example,  of  the  double  bass,  with  a  theoretic 
wave-length,  in  air,  of  twenty-eight  feet! 

In  fact,  the  most  casual  observation  of 
any  one  who  has  ever  listened  to  a  band 
of  music  playing  at  a  distance  of  a  quarter 
of  a  mile  away,  assures  him  full  well  that 
the  lowest  and  highezt  sounds  produced  must 
travel  with  the  same  velocity,  since,  they  reach 
the  ear  of  t/ie  listener  in  perfect  time,  the 
same  as  if  he  were  stationed  within  a 
dozen  feet  of  the  players!  Were  this  not 
the  fact,  or,  in  other  words,  were  there  any 
analogy  between  sound  and  true  wave- 
motion,  the  music  of  a  band  would  be 
utterly  unintelligible  if  heard  a  single 
furlong  away,  as  the  low  notes,  with  long 
wave-lengths, would  outstrip  the  ^/^^  ones, 
with  short  wave-lengths,  destroying  their 
rhythmical  relation  to  each  other,  and 
consequently  converting  the  most  harmo- 
nious chords  into  a  medley  of  discordant 
sounds.     No  one,  with  the  least  music  in 
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his  soul,  will  doubt  this,  especially  if  he 
pretends  to  reason  at  all  on  questions  of 
science. 

Hence,  it  only  needs  to  be  shown,  by 
positive  observation  and  measuffement, 
that  large  water-waves,  having  long  wave- 
lengths, as  with  ocean  billows,  invariably 
travel  with  many  times  greater  velocity 
than  small  waves,  such  as  ripples  caused 
by  throwing  a  pebble  into  a  still  pond, 
in  order  to  annihilate,  by  an  infallible  law 
of  Nature,  the  very  principle  of  wave- 
motion  in  sonorous  propagation,  because, 
according  to  the  teaching  of  Professor 
Helmholtz  and  all  writers  on  the  subject, 
if  sound-waves  have  any  existence  in  fact, 
they  should,as  a  matter  of  course, be  "of  a 
precisely  similar  nature'*  with  water-waves, 
should  be  ^^essentially  identical^'*  and  be 
propagated  *^exactly  in  the  same  way*'l 
Clearly,  then,  if  the  velocity  of  water-waves 
is  proportioned  exactly  according  to  their 
wave-lengtJis^  while  all  sounds,  as  is  univer- 
sally known,  travel  with  the  same  uniform 
velocity,  without  the  least  regard  to  their 
supposed  wave-lengths,  it  must  follow  that 
instead  of  the  two  classes  of  phenomena 
being  analogous, it  makes  t\\QXti^^ essentially* 
opposite,  ^^ precisely**  dissimilar ,  while  they 
move  *^ exactly**  in  a  different  way!  It  only, 
therefore,  requires  the  literal /<z^/j  in  re- 
gard to  wave-velocity  to  be  settled  in  order 
to  solve  this  whole  problem  of  the  nature 
of  sound. 

To  determine  the  question  involved  in 
this  final  argument,  and  to  leave  no  pos- 
sible room  for  doubt  as  to  these  pivotal 
facts,  I  instituted  a  series  of  searching  and 
careful  tests,  so  that  the  matter  could  be 
presented  to  the  scientific  reader  as  the 
result  of  actual  observation  and  measure- 
ment, and  not  as  the  result  of  a  merely 
theoretic  hypothesis,  which,  as  we  have  so 
often  found,  may  turn  out  to  be  fallacious 
and  deceptive. 


Accordingly,  I  began  my  investigations 
by  testing  the  velocity  of  the  smallest  well- 
defined  waves  I  could  conveniently  meas- 
ure. To  secure  perfect  stillness,!  procured 
the  use  of  a  bath-room  facing  the  sooth, 
so  that  the  sun  might  shine  through  the 
glass  upon  the  surface  of  the  water.  I  then 
filled  the  tub  (five  feet  long)  with  clear 
water,  and  arranged  above  it  a  pendulum 
of  a  suitable  length  to  beat  seconds;  and, 
by  so  turning  the  faucet  as  to  let  the  water 
drop  about  once  in  a  minute,  I  had  time 
to  observe  and  measure  one  system  of 
waves  before  another  had  commenced 

There  was  no  trouble  in  accurately  ob 
serving  the  movement  of  these  tiny  ripple* 
passing  off  as  a  drop  struck  the  surface  ol 
my  miniature  pond.  I  found,  by  repeated 
observations, that  such  wavelets  were  about 
one  inch  long  from  crest  to  crest,  each 
drop  producing  about  half  a  dozen  well- 
defined  undulations.  Timing  these  waves 
by  the  motions  of  the  pendulum,  there  was 
not  the  least  difficulty  in  ascertaining  that 
their  velocity  from  one  end  of  the  bath-tub 
to  the  other  was  at  the  rate  of  two  feet  in 
a  second.  This  was  the  inauguration  of 
what  turns  out  to  be  an  important  scien- 
tific discovery, — so  important  that  it  com- 
pletely shatters  an  established  scientific 
theory  which  had  stood  unshaken  for  cen- 
turies, and  which  no  physicist  has  ever 
dreamed  of  calling  in  question. 

My  next  observation  was  made  on  the 
surface  of  a  still  pond  surrounded  with 
high  banks,  so  that  no  action  of  the  wind 
might  interfere  with  the  accuracy  of  ray 
measurements.  A  distance  of  30  feet  wai 
carefully  measured  off,  and  while  my  as- 
sistant dropped  stones  into  the  water  at 
given  signals  I  timed  the  velocity  of  the 
wavcc  sent  off  by  noting  the  second-hand 
of  my  watch.  The  result  was,  after  re- 
peated experiments  and  much  careful  ob- 
servation, that  the  wave-velocity,  as  w«Il 
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u  vave-lengthy  was  proved  to  be  in  the 
exact  ratio  of  the  size  of  the  stones  dropped 
into  the  water, — those  weighing  about  a 
pound  driving  off  the  waves  the  full  dis- 
tance of  30  feet  in  10  seconds,  or  at  a  ve- 
locity of  3  feet  a  second.  These  waves  I 
found  to  have  a  length  of  nearly  a  foot 
from  crest  to  crest,  and  an  amplitude 
of  about  one  inchy  measuring  from  the 
bottom  of  the  trough  to  the  top  of  the 
crest,  as  I  judged,  from  the  fact  that  such 
waves,  15  feet  from  my  assistant,  lifted 
the  water  around  a  stake  half  an  inch 
above  the  normal  level  of  the  pond. 

Incidentally,  while  experimenting  in  this 
way,  I  discovered  another  distinct  error 
into  which  Professor  Helmholtz  had  evi- 
dently been  le4  by  the  misguiding  tendency 
of  a  pre-adopted  theory.  In  his  anxiety 
to  show  that  sound-waves  and  water-waves 
were  "essentially  identical"  and  "precisely 
similar,"  he  was  innocently  (I  will  assume) 
led  to  misstate  entirely  the  actual  effect 
of  dropping  a  stone  ''into  a  piece  of  calm 
water."  In  order  to  make  this  effect  cor- 
respond to  that  of  a  single  vibratory  mo- 
tion to  and  fro  of  a  tuning-fork  or  harp- 
itring  upon  the  air,  such  stone,  of  course, 
must  be  made  to  produce  but  a  singU  wave^ 
with  a  single  crest  and  sinus^  since  a  single 
complete  vibration  of  a  sounding  instru- 
ment, as  all  writers  on  sound  tell  us,  gen- 
erates but  a  single  sound-wave, having  one 
condensation  and  one  rarefcuHon^  both  of 
which  cease  the  moment  the  vibration 
ceases!  Hence,  it  was  absolutely  neces- 
sary for  Professor  Helmholtz,  in  order  to 
sustain  the  wave-theory,  to  leave  the  scien- 
tific impression  on  the  minds  of  his  read- 
ers that  a  single  impulse  thus  produced 
on  the  surface  of  water  by  the  impact  of 
the  falling  stone  would  produce  but  a 
solitary  wave!  Accordingly,  his  language 
ii  very  explicit,  as  just  quoted:  "Suppose 
t  stone  to  be  thrown  into  a  piece  of  calm 


water.  Around  the  spot  struck  there  forms 
a  little  ring  of  wave,  which,  advancing 
equally  in  all  directions,  expands  to  a  con* 
stantly  increasing  circle** 

Now,  it  is  evident  that  it  would  not  have 
answered  the  purposes  of  the  wave-theory, 
which  this  eminent  physicist  was  trying  to 
illustrate,  to  have  spoken  of  rings  of  waves 
being  thus  produced,  or  of  their  expansion 
to  constantly  increasing  circles^  as  this 
would  not  have  been  "precisely  similar'/ 
to  so-called  sound-waves!  But  what  is 
the  fact?  It  is  this,as  any  schoolboy  knows 
who  has  ever  thrown  a  stone  into  a  pond, 
namely,  that  a  stone,  on  striking  the  sur- 
face of  ^Sittt J  produces  more  than  a  dozen 
perfectly  defined  waves ^  which  pass  off  in 
all  directions^  forming  that  many  constantly 
increasing  circles^ — thus,  in  a  way  wholly 
unexpected,  showing  an  absolute  dissim- 
ilarity and  want  of  analogy  between  true 
wave-motion  and  these  hypothetic  sound- 
waves,even  allowing  physicists  to  fabricate 
them  in  their  own  way!  It  is  entirely  im* 
possible  to  believe  that  Professor  Helm- 
holtz did  not  know  that  a  stone  throwni 
"into  a  piece  of  calm  water"  will  actually 
produce  a  dozen  or  more  well-defined 
waves.  Why,  then,  did  he  speak  of  ac 
single  *^ring  of  wave"  and  a  single  ^^ circle** f 
I  leave  the  reader  to  answer. 

I  next  entered  into  a  series  of  careful 
experiments,  testing  and  measuring  waves 
sent  ashore  from  passing  steamboats  of 
different  sizes,  and  traveling  at  vario<as 
rates  of  speed.  These  waves  were  of 
correspondingly  different  amplitudes  and 
wave-lengths,  ranging  from  S  to  20  feet 
from  crest  to  crest,  and  from  10  to  24 
inches  from  crest  to  sinus,  thus  keeping 
up  a  uniform  proportion  of  about  i  to  lo^ 
in  feet  and  inches,  between  amplitude  and 
wave-length,  as  heretofore  nrged.  To  de- 
termine the  niatter  carefully,  my  assistant 
took  a  position  in  a  small  boat  300  feet 
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from  shore,  measured  by  a  line  which  he 
kept  taut;  and,  as  the  first  wave  from  a 
passing  steamboat  would  reach  him,  he 
would  give  me  the  signal,  so  I  could  note 
the  time  elapsing  till  it  had  reached  the 
shore.  By  many  such  observations  it  was 
definitely  established  that  exactly  as  the 
amplitude  and  wave-length  increased  did 
the  velocity  also  increase, waves  of  a  length 
of  12  feet  from  crest  to  crest  traveling  the 
distance  of  300  feet  in  40  seconds,  or  a 
trifle  more  than  7  feet  in  a  second, — ^being 
more  than  double  the  velocity  of  the  waves 
generated  by  dropping  stones  of  a  pound 
weight  into  still  water,  and  more  than 
three  times  the  velocity  of  waves  caused 
by  drops  of  water  falling  into  a  bath-tub, 
as  in  my  first  experiment. 

These  facts  were  entirely  conclusive  to 
my  mind  that  I  had  struck  the  lead  which 
alone  must  overthrow  and  destroy  the 
wave-theory  of  sound,  since  it  was  self- 
evidently  impossible  for  that  theory  to  be 
true,  according  to  these  tests  and  observa- 
tions, unless  it  was  a  fact  that  tones  of  a 
low  pitch,  and  having  long  wave-lengths, 
could  be  proved  to  travel  with  many  times 
greater  velocity  than  those  of  a  high  pitch 
and  consequent  short  wave-lengths,  which 
the  observation  of  the  whole  world  declares 
to  be  impossible,  no  difference  whatever, 
as  already  shown,  being  observable  be- 
tween them. 

It  now  only  remained  to  test  the  velocity 
of  ocean  billows,  or  waves  having  a  length 
from  crest  to  crest  corresponding  to  and 
representing  tones  of  great  depth  of  pitch, 
according  to  the  wave-theory,  such  as  the 
lower  notes  of  the  pianoforte  and  church 
organ.  Accordingly,  I  took  up  my  resi- 
dence, for  a  period  of  time,  at  Rock  away 

Beach, — 

"On  old  Long  Island's  sea-girt  shore," 

so  famous  for  its  picturesque  ocean  billows 
and   incessant  surf.    Wind  and  weather 


seemed  to  conspire  to  aid  the  cause  of 
scientific  investigation,  as  they  gave  me 
not  only  waves  of  all  desirable  dimensions, 
but  the  loveliest  temperature  conceivable 
in  which  to  make  my  experimental  obser- 
vations and  measurements. 

By  anchoring  a  couple  of  buoys,  200  feet 
apart,  a  short  distance  from  the  shore,  and 
in  line  with  the  direction  of  the  approach- 
ing waves,  it  was  an  easy  matter  to  obseive 
and  follow  the  progress  of  any  particular 
fcillow  on  which  the  attention  was  fixed, 
after  it  had  lifted  the  farthest  buoy,  and 
thus  note  the  exact  number  of  seconds 
which  would  elapse  before  it  would  strike 
the  other.  It  was  a  source  of  the  deepest 
interest  and  congratulation,  on  the  part  of 
the  writer,  to  watch  from  day  to  day,  as 
the  intensity  of  the  wind  varied,  the  abso- 
lute verification  of  this  important  discov- 
ery, as  previously  determined ;  for,  as  al- 
ready observed,  the  velocity  of  these  bil- 
lows invariably  increased  with  the  exact 
ratio  of  increase  in  their  size  and  wave- 
length ! 

For  example,  billows  of  about  4  feet 
amplitude  and  from  30  to  35  feet  wave- 
length were  20  seconds  in  traveling  the 
200  feet,  thus  making  their  velocity  10  feel 
in  a  second;  while  rollers  8  or  10  feet  high, 
and  with  a  wave-length  of  80  or  90  feet 
from  crest  to  crest,  actually  increased  their 
velocity  to  15  or  16  feet  in  a  second,  or 
nearly  eight  times  the  velocity  of  the  small 
wavelets  measured  in  my  first  experiment! 
This  was  enough,  though  it  was  evident 
that,  had  I  been  able  to  witness  and  meas- 
ure billows  20  to  30  feet  high,  and  with  a 
wave-length  of  over  200  feet,  such  as  often 
occur  in  mid-ocean,  their  velocity  would, 
by  maintaining  this  ratio  of  increase,  no 
doubt  reach  fully  30  feet  in  a  second,  or  a 
speed  of  more  than  20  miles  an  hour! 

Now,  with  all  these  facts  just  as  here 
presented,  and  which  any  student  of  scieooe 
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can  easily  verify  by  a  little  observation 
tnd  at  no  expense,  what  has  the  advocate 
of  wave-motion,  as  the  scientific  basis  of 
sound-propagation,  to  say?  There  really 
seems  to  be  but  one  single  conclusion  to 
which  any  logical  mind  can  come,  with 
these  indisputable  facts  before  it,  and  that 
is:  As  this  fundamental  principle  of  wave- 
motion  demonstrates  that  the  velocity  of 
a  system  of  waves  is  always  in  exact  pro- 
portion to  their  wave-length,  while  the  ve- 
locity of  all  sounds  is  the  same  whether 
their  hypothetic  wave-lengths  are  long  or 
short,  it  follows,  as  a  demonstrative  scien- 
tific conclusion,  against  which  no  rebuttal 
can  be  made,  that  sound  does  not  travel 
at  all  by  wave-motion,  and  hence  that  air- 
waves, or  the  supposed  undulatory  motions 
of  any  other  kinds  of  substance  (through 
which  sound  is  known  to  travel  with  great 
facility,  such  as  iron,  glass,  wood,  water, 
&c.),  have  nothing  whatever  to  do  with 
the  generation  or  propagation  of  sound! 
Does  it  not,  therefore,  follow,  as  the  inev- 
itable result  of  these  experimental  obser- 
vations, here  for  the  first  time  placed  on 
record  so  far  as  the  writer  knows,  that  the 
wave-theory  of  sound,  in  its  fundamental 
principle  and  most  vital  element, is  a  scien- 
tific mistake  based  on  a  complete  misun- 
derstanding of  the  physical  laws? 

In  addition  to  the  foregoing  decidedly 
conclusive  results,  I  had  the  satisfaction 
of  making  and  recording  another  observa- 
tion while  noting  the  progress  and  velocity 
of  waves  sent  off  from  passing  steamboats, 
which,  though  only  collateral,  is  beautifully 
confirmatory  of  the  general  bearing  of  this 
law  against  the  wave-theory  of  sound,  to 
the  consideration  of  which  the  reader's 
attention  is  especially  invited. 

I  ascertained,  by  close  calculation  and 
measurement,  that  waves,  while  near  the 
passing  boat,  or  before  they  had  traveled 
a  sufficient  distance  to  expend  much  of 


their  force,  moved  with  considerably  higher 
velocity  than  after  t/iey  had  reached  to  a 
greater  distatue.  But  this  proved  to  be 
entirely  consistent  with  the  principle 
evolved  by  the  discovery  of  this  funda- 
mental law,  as  just  explained,  because  the 
velocity  of  waves  must  necessarily  de- 
crease and  their  wave-lengths  contract  or 
shorten  in  the  exact  ratio  as  their  ampli- 
tude becomes  less! 

There  is  no  escape  from  this  rule,  as 
the  reader  no  doubt  already  sees;  for  this 
contraction  of  wave-length  and  this  diminu- 
tion of  velocity  according  to  the  ratio  of 
decrease  in  amplitude  is  strictly  and  philo- 
sophically interdependent,  and  coincides 
with  the  laws  of  wave-motion,  as  here 
evolved.  To  elucidate  the  principle,  it 
is  plain  to  see  if  large  waves  travel  faster 
than  small  ones,  as  my  observations  prove, 
then  it  follows  that  the  front  waves, as  they 
spend  themselves  and  diminish  in  ampli- 
tude, must  necessarily  lose  in  velocity,and, 
in  so  doing,  will  allow  the  waves  in  the 
rear,  of  larger  amplitude,  to  constantly 
gain  on  those  in  front,  thus  shortening 
their  distance  from  each  other.  In  this 
manner  the  diminution  in  velocity  natur- 
ally keeps  pace  with  the  diminution  in 
amplitude,  while  the  two  combined  me- 
chanically result  in  this  proportionate  con- 
traction or  shortening  of  wave-length,  ex- 
actly as  my  observations  have  shown  to  be 
the  case. 

If,  therefore,  there  is  the  least  analogy 
existing  between  actual  wave-motion,  as 
thus  exemplified,  and  sonorous  propaga- 
tion, it  must  be  perfectly  clear  to  a  logical 
mind  that  ^  sound  should  travel  slou^er  and 
sloTifcr  the  fart/ier  it  gets  away  from  the  gen\ 
crating  instrument^  while  it  should  also  be- 
come higher  and  higher  in  pitch  by  the  con-' 
traction  of  its  wave-lengths^as  this  is  exactly 
the  manner  in  which  water-waves  are  prop- 
agatedl    But  since  it  is  well  known  that 
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sound  retains  the  zziat  pitch  precisely,  as 
well  as  the  same  vehcityy  however  far  its 
range  may  have  extended  from  its  source, 
as  all  observation  proves,  it  becomes  anoth- 
er and  collateral  demonstration  that  wave- 
motion  is  in  no  manner  whatever  connected 
with  sonorous  propagation,  and  that  phys- 
icists are  consequently  laboring  under  a 
grievous  philosophical  misapprehension 
in  their  advocacy  of  the  current  theory  of 
sound. 

The  law  thus  discovered — that  all  waves 
travel  with  a  velocity  exactly  in  propor- 
tion to  their  size  and  wave-length — not 
only  serves  the  purpose  of  destroying  the 
wave-theory  of  sound,  but,  while  doing  so, 
it  beautifully  accounts  for  certain  phenom- 
ena which  have  been  often  observed  but 
never  explained,  and  which  are,  in  fact, 
entirely  inexplicable  except  by  the  key 
thus  brought  to  light. 

Take  the  well-known  fact  that  every 
system  of  normal  water-waves  is  accom- 
panied by  an  occasional  billow  of  very 
much  larger  proportions,  which  can  be 
easily  seen,  at  a  considerable  distance, 
looming  up  above  its  fellows.  No  doubt 
tlie  reader  has  often  observed  this  remark- 
able occurrence,  and  possibly  wondered 
at  the  philosophical  cause.  I  will  now 
endeavor  to  explain  the  mystery,  I  hope 
satisfactorily,  by  applying  this  fundamental 
law  of  wave-motion  just  laid  down. 

As  it  is  practically  impossible  for  any 
two  waves  to  be  exactly  of  the  same  size, 
— as  it  is  for  any  other  two  objects,  large 
)r  small, —  it  is  equally  impossible  for  any 
two  waves  to  travel  with  exactly  the  same 
velocity,  since  this  law  proves  that  their 
velocity  must  depend  entirely  upon  their 
size.  Hence,  in  the  very  nature  of  things, 
any  wave  which  happens  to  be  a  small 
fraction  larger  than  the  one  preceding  it 
must  necessarily  gain  slowly  on  the  one 
in  advance,  till  at  last,  overtaking  it,  the 


two  blend  *  into  a  single  wave  of  aboat 
double  the  normal  size  of  waves  consti- 
tuting that  system. 

The  same  thing  then  continues,  after 
the  two  are  united,  with  increased  accel- 
eration, requiring  less  time  for  this  re- 
enforced  billow  to  overtake  the  next  wave 
in  advance,  owing  to  its  increased  ve- 
locity by  such  increase  of  size,  till  at  last 
the  accumulation  results  in  these  tremen- 
dous king-waves yZ,%  I  shall  call  them, alone 
by  the  action  of  this  elementary  law  of 
wave-motion,  which  thus  again  in  another 
and  unexpected  way  completely  contra- 
venes the  wave-theory  of  sound,  since  no 
such  disproportioned  sound-waves  are  even 
claimed  to  occur  in  sonorous  propagation 
by  any  writer  on  the  subject!  If  sound 
consisted  of  wave-motion  at  all,  or  if  air- 
waves were  possible  as  the  cause  of  sound- 
phenomena,  we  should  certainly  hear  in 
every  sustained  musical  tone  an  occasional 
outburst,  or  sonorous  explosion,  whenever 
one  of  these  atmospheric  king-waves  should 
happen  to  accumulate  and  dash  against 
the  tympanic  membrane!  As  no  such 
sonorous  effects  are  ever  observed,  it  be- 
comes clearly  manifest  that  sound  does 
not  travel  by  means  of  air-waves  at  all,  or 
by  any  principle  analogous  to  undulatory 
motion. 

Thus,  aside  from  the  philosophical  value 
of  a  scientific  explanation,  never  before 
attempted,  of  these. natural  phenomena  of 
king-waves^  it  strengthens  my  general  ar- 
gument, based  on  this  elementary  law,  by 
showing  that  every  phase  of  true  wave- 
motion  is  essentially  subversive  of  the  cur- 
rent theory  of  sound,  since  it  is  diamet- 
rically opposed  to  all  observed  sonorous 
phenomena.  No  rational  man  can  doubt 
that,  had  Professor  Helmholtz  been  aware 
of  this  law  of  wave-motion  here  demon- 
strated, namely,  that  wave-length  and 
wave-velocity  go  band  in  hand,  he  must 
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have  unconditionally  abandoned  the  wave- 
theory  of  sound  as  a  fallacy  of  science, 
and  at  once  have  sought  some  other  hy- 
pothesis for  solving  the  problems  involved 
in  sonorous  propagation.  As  an  honest 
ph3rsicist  he  could  not  have  continued  his 
adherence  to  a  merely  theoretical  infer- 
ence, after  its  very  foundation  had  been 
swept  away.  In  such  an  emergency,  what 
could  he  have  grasped  as  a  basis  of  solu- 
tion save  the  beautiful  and  consistent  hy- 
pothesis of  substantial  sonorous  pulses, 
which  has  been  assumed  and  somewhat 
elaborated  in  the  pages  of  this  monograph, 
and  which  has  never  failed  in  rendering 
satisfactory  explanations  of  all  difficulties 
encountered. 

In  view  of  this  law  of  wave-motion, 
which  so  completely  destroys  even  the 
semblance  of  analogy  between  sonorous 
pulses  and  water-waves.  Professor  Helm- 
holtz  surely  can  not  help  seeing  that  fully 
one  half  of  his  great  work  on  sound  is 
thereby  reduced  absolutely  to  waste  paper. 
One  really  can  not  help  sympathizing  with 
a  writer  under  such  circumstances.  At 
least  one  half  of  this  wonderful  book,  Tfie 
Sensations  of  Tone y — a  work  which  cost  the 
author  so  many  years  of  brain-struggle, 
and  evincing  a  profundity  of  thought  and 
mathematical  formularization  without  a 
parallel  in  modem  scientific  research, — is 
based  alone  on  the  fundamental  assump- 
tion, already  quoted,  that  there  is  a  com- 
plete similarity — an  absolute  parallel — 
between  the  action  of  sound-waves  and 
water-waves,  which,  by  the  law  thus  dem- 
onstrated, is  mercilessly  scattered  to  the 
four  winds.  No  reader  can  suppose,  for  a 
moment,  that  had  this  great  investigator 
of  science  been  aware  of  this  law  of  wave- 
velocity,  as  so  fully  shown,  that  he  could 
have  repeatedly  declared,  as  the  funda- 
mental principle  of  the  wave- theory,  that 
water-waves  and  atmospheric  sound-waves 


are  "essentially  identical,"  "precisely  sim- 
ilar," and  travel  "exactly  in  the  same 
way."  Evidently  such  language  as  this 
never  could  have  found  a  place  in  his 
book,  because  it  would  have  been  devoid 
of  the  slightest  foundation  in  truth,  and 
hence  so  eminent  and  candid  a  savant 
as  Professor  Helmholtz  could  not  have 
knowingly  made  these  statements;  and  if 
the  statements  thus  quoted  could  not  be 
truthfully  made,  it  is  plain  to  see  that  the 
wave-theory,  based  upon  them,  can  have 
no  foundation  in  science  or  in  the  physical 
laws. 

Starting  out,  however,  with  an  honest 
mistake,  originating  in  a  pure  fallacy  of 
science,  as  the  foundation  of  all  his  future 
reasoning  on  sound-propagation,  he  con- 
sistently built  his  elaborate  castle  in  and 
upon  the  air,  to  be  admired  for  a  time  by 
the  physicists  of  the  world  as  a  beautiful 
and  marvelous  structure,  but  at  last  to  fall 
into  utter  ruin  at  his  feet  by  the  fatal  touch 
of  a  single  philosophical  fact!  * 

If  there  was,  therefore,  but  this  ctu  con- 
clusive argument  against  the  wave-theory, 
— an  argument,  by  the  way,  which  the 
combined  ingenuity  of  the  world  can  nei- 
ther jostle  nor  weaken, — Professor  Huxley 
would  say  to  physicists  that  their  case 
was  hopeless,  and  that  they  might  as  well 
abandon  the  wave-hypothesis  at  once.  His 
words  are  big  with  meaning: — 

*•  Every  hypothesis  is  bound  to  explain^  or  at  any 
rate  not  to  be  inconsistent  with.the  whole  0/ the  facts 
it  pro/esses  to  account  for;  and  if  there  \sa  single 
one  of  these  facts  which  can  be  shown  to  be  incon- 
sistent with  (I  do  not  merely  mean  inexplicable  by, 

*  Since  this  argument  was  written,  and  mostly  in 
type,  Professor  Robert  Spice,  to  whom  I  have  so 
often  been  indebted  for  valuable  suggestions,  has 
called  my  attention  to  the  fact  that  the  law  here 
announced  is  admitted  as  correct  in  a  recently  pub- 
lished English  work,  though  no  details  or  measure- 
ments, as  to  the  various  proportions  of  wave  length 
and  velocity,  are  given. 
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but  contrary  to)  the  h)rpothesis,j«rA  hypothesis  falls 
to  the  ground — //  is  worth  nothing.  One  fact  with 
which  it  \s  positively  inconsistent  is  worth  as  much, 
and  is  as  powerful  in  negativing  the  hypothesb,  as 
five  hundred." — HuxLEY,  Lectures  on  the  Origin 
of  Species^  p.  140. 

A  truer  and  more  concise  rule  of  logic 
never  was  written.  But  if  a  single  fact  in- 
consistent with  an  hypothesis  is  sufficient 
to  break  it  down,  how  irretrievably  must 
the  wave-theory  have  fallen  to  the  ground 
when  not  a  single  fact  or  phenomenon  in 
connection  with  the  whole  subject  is  found 
to  be  in  its  favor?  On  the  contrary, every 
fact  examined,  and  scores  of  others  not 
touched  upon  in  this  monograph,  point 
exactly  in  the  opposite  direction.  It  seems 
wholly  inconceivable  that  such  an  array  of 
pertinent  considerations  should  conspire 
to  break  down  the  wave-theory,  and  yet 
that  it,  with  all  its  absurdities  and  self- 
contradictions,  should  be  the  true  solution 
of  the  sound-problem ! 

If  these  facts  have  really  driven  the 
wave- theory  of  sound  to  the  wall,  and  de- 
monstrated it  to  be  a.  scientific  fallacy, 
■  there  is  not  a  scientist  who  would  not  be 
willing  to  admit  that  the  undulatory  the- 
ories of  light  and  heat  are  involved  in  the 
same  catastrophe, and  must  share  the  same 
demolition,  without  striking  them  a  blow, 


since  it  was  only  the  sound- theory,  as  uni* 
versally  held,  which  led  to  the  invention 
of  eihery  by  which  light  as  well  as  heat 
could  be  construed  into  some  kind  of  un- 
dulatory mode  of  motion.  As  the  wave- 
theory  of  sound — the  very  foundation  of 
€ther  and  etlureal  undulations — has  been 
shattered,  it  is  clear  to  see  that  the  super- 
structures reared  upon  it  must  necessarily 
fall  to  the  ground. 

In  conclusion,  I  am  well  aware  that  to 
proclaim  the  overthrow  of  a  universally 
accepted  hypothesis,  such  as  this  of  the 
undulatory  theory  of  sound,  which  has 
stood  the  test  of  scientific  investigation 
for  hundreds  of  years,  and  which  has 
never,  so  far  as  the  writer  knows,* been 
called  in  question  by  a  single  physicist,  or 
even  for  a  moment  doubted,  has  a  pre- 
sumptuous look  on  its  very  face, — ^amount* 
ing,  it  must  be  confessed,  almost  if  not 
quite  to  audacity.  But  the  facts,  figures, 
and  arguments,  are  here  spread  out,  some- 
what hurriedly,  before  the  reader,  while 
the  appeal  is  now  distinctly  made  to  scien- 
tific thinkers  and  investigators  either  to 
show  to  the  world  that  the  considerations 

a 

presented  against  the  theory  are  erroneous 
or  else  to  acknowledge  their  correctness, 
which  I  doubt  not  they  will  cheerfully  da 


NOTE   ON   THE  ANTENNAE   OF  THE   MOSQUITO. 

Comments  on  the  Hypothesis  op  Professor  Mayer,  as  Pubushed  in  thi 

"American  Journal  of  Science." 


At  pages  19s,  196,  &c.,  as  the  reader 
will  recollect,  I  had  occasion  to  examine 
the  question  of  the  unisonant  vibration  of 
the  antennae  or  so-called  "auditory  hairs" 
of  certain  invertebrates,  such  as  those  of 
the  mysis  or  opossum-shrimp ;  and  assumed, 
in  opposition  to  Professor  Helmholtz  and 
other  physicists,  that  any  vibratory  motion 


observed  in  such  organs  as  the  effect  of 
sound  must  be  regarded  as  simply  reactiH 
instead  of  unisonant^  being  first  heard  by 
the  animal  through  the  proper  auditory 
organs,  without  any  motion  whatever  ot 
such  parts,  and  then  reflected  back  upoo 
these  antennae  or  fibrillae  through  the  nenr* 
ous  system  of  the  creature^  thus  causiof 
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the  tremor  which  is  noticed  by  experi- 
menters as  the  supposed  direct  result  of 
unisonant  action. 

This  principle  was  illustrated  by  the 
reaction  of  sense-impressions  causing  sub- 
jective effects  on  different  parts  of  the 
human  organism,  just  as  certain  sounds, 
after  being  heard, —  the  filing  of  a  saw, 
or  some  peculiar  scraping  movement  of  a 
slaie-peneily  for  instance, — will  often  react 
through  the  nervous  system  unpleasantly 
upon  the  teeth,  and,  with  some  tempera- 
ments, so  set  them  on  edge  as  to  be  almost 
unendurable.  No  one,  of  course,  would 
suppose  that  such  impression  on  the  teetk 
could  occur  from  the  direct  or  objectrrc 
action  of  sound-pulses,  since  a  deaf  pevsoo 
would  perceive  no  such  effect.  This  pe- 
culiar sensation  can  only  be  felt  when  the 
tone  producing  it  has  first  passed  to  the 
brain  through  the  proper  auditory  appa- 
ratus, and  then  reacted  through  another 
system  of  sense-nerves  back  upon  the 
teeth.  Such  reactive  connection  between 
the  teeth  and  the  organs  of  audition  is 
abundantly  confirmed  by  the  well-known 
experiment  among  dentists  by  which  a 
violent  toothache  can  be  entirely  checked 
for  a  number  of  seconds  by  pricking  or 
pinching  certain  portions  of  the  ear. 

The  truth  is,  no  one,  after  a  moment's 
reflection,  will  deny  the  correctness  of  the 
reactive  principle  here  assumed  as  the  most 
probable  explanation  of  these  tremulous 
movements  of  so-called  "auditory  hairs." 
To  ignore  the  fact  that  certain  external 
organs  can  be  thrown  into  violent  agita- 
tion as  the  effect  of  sound  reacting  through 
the  nefvous  system,  after  it  has  been  heard, 
would  be  to  shut  our  eyes  to  the  common- 
est experiences  of  human  life.  What  reader 
has  not  seen  nervous  persons  so  startled 
by  a  sharp  and  unexpected  sound  that  their 
hbnds  would  quiver  and  the  whole  frame 
trtmble  for  some  seconds  after  the  shock? 


To  attribute  this  vibratory  motion  of  the 
hands  and  fingers  to  the  direct  or  unisonani 
action  of  sound,  as  the  reasoning  of  phys- 
icists would  necessarily  imply,  instead  of 
its  reactive  effect  through  the  nerves  after 
the  auditory  organs  had  performed  their 
part  of  the  work,  would  be  to  trifie  with 
reason  and  stultify  common  sense,  since, 
as  before  remarked,  a  deaf  person,  how- 
ever nervous,  would,  of  course,  experience 
no  such  tremor  of  the  fingers  from  sonorous 
shocks,  however  sharp. 

While  discussing  this  subject,  in  the  fifth 
chapter,  I  gave  what  I  still  consider  good 
and  sufficient  reasons  for  rejecting  the 
possibility  of  such  a  thing  as  microscopical 
y^^r/'/r vibrating  in  unis^nio  different  sounds 
of  the  musical  scale,  since  to  be  suscep- 
tible of  such  vibration  (unless  yi^rr^^/  by 
very  close  contact),  a  string,  rod,  or  fibril 
must  itself  be  capable  of  producing  that 
vibrational  number,  if  plucked,  which  its 
length,  weight,  and  rigidity,  absolutely 
forbid. 

Since  those  suggestions  were  in  print  I 
have  read  a  carefully  prepared  article  by 
Professor  Mayer,  in  the  American  Journal 
of  Science,  for  August,  1874,  which  had 
escaped  my  notice,  in  which  he  labors  to 
show  that  the  male  culex  or  common  mos- 
quito hears  sounds  in  the  same  way  as  de- 
scribed in  the  case  of  the  inysis,  by  means 
of  the  variously  tuned  fibrils  of  his  antennae 
vibrating  sympathetically  to  tones  of  va- 
rious degrees  of  pitch,  and  that  by  this 
means  he  is  enabled  to  hear  tht  female 
mosquitOfSLTid  thus  direct  his  course  toward 
her  in  the  dark ! 

As  this  expbsition  of  the  auditory  ap* 
paratus  of  the  cu/ex,  given  by  Professor 
Mayer,  involves  the  truth  or  falsity  of  the 
whole  philosophy  of  audition  and  aural 
anatomy  formulated  by  Professor  Helm- 
holtz  as  the  basis  of  the  wive-theory  of 
sound,  I  propose  to  give  a  few  momenta 
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to  the  considerations  adduced  in  favor  of 
such  microscopical  unison  ant  vibration. 

I  could  entertain  the  reader  with  nu- 
merous interesting  quotations  from  this 
ably  written  article,  but  will  only  make 
one  or  two  brief  extracts,  to  convey  an 
idea  of  the  general  drift  of  the  positions 
assumed.  After  experimenting  with  the 
antennae  of  several  mosquitoes,  under  the 
microsdope,  and  observing  the  action  of 
their  fibrillae  while  sounding  a  number  of 
differently  tuned  forks,  Professor  Mayer 
remarks : — 

**  Experiments  similar  to  those  already  given 
rerealed  ^ifihril  tuned  to  such  perfect  unison  with 
UU  [one  of  Konig*s  tuning-forks]  that  it  vibrated 
through  iS  divisions  of  the  micrometer,  or  '1 5  mm., 
while  its  amplitude  of  vibration  was  only  3  divisions 
when  Ut4  was  sounded.  Other  fibrils  responded 
to  other  notes,  so  that  I  infer  from  my  experiments 
on  about  a  dozen  mosquitoes,  that  their  fibrils  are 
tuned  to  sounds  extending  through  the  middle  and 
next  higher  octave  of  the  piano,  ^* 

**The  song  of  the  female  vibrates  the  fibrillae  of 
one  of  the  antennae  more  forcibly  than  those  of  the 
other.  .  .  .  The  mosquito  now  turns  his  body  in  the 
direction  of  that  antenna  whose  Bbrils  are  most 
affected,  and  thus  gives  greater  intensity  to  the  vi- 
brations of  the  fibrils  of  the  other  antenna.  When 
he  has  thus  brought  the  vibrations  of  the  antennae 
to  equality  of  intensity,  he  has  placed  his  body  in 
the  direction  of  the  radiation  of  the  sound,  and  he 
directs  his  dight  accordingly ;  and,  from  my  exper- 
iments, it  woujd  appear  that  he  can  thus  guide  him" 
self  to  within  ^^^  of  the  direction  of  the  female,** 

It  seems  exceedingly  strange,  not  to  use 
a  stronger  word,  that  it  never  should  have 
occurred  to  so  careful  an  investigator  of 
science  to  first  kill  the  mosquito  before 
making  observations  upon  this  supposed 
sympathetic  vibration  of  its  fibrillae,  as 
was  suggested  in  the  case  of  the  shrimp, 
which  could  have  been,  so  easily  done 
while  the  insect  was  secured  under  the 
microscope,  by  a  little  carbonic  acid  gas 
or  by  some  other  means,  without  marring 
the  form  of  a  single  fibril !  Instead  of  siich 
4  practical  and  fundamental  thought  oc- 


curring to  this  eminent  physicist,  he  is  par* 
ticularly  careful,  in  every  instance,  to  in- 
form the  reader  that  he  employed  a  "live" 
mosquito  on  which  to  experiment! 

If  his  hypothesis  of  the  unisonant  vibr&- 
Hon  of  a  certain  fibril  through  18  divisions 
of  the  micrometer  to  the  tone  of  Uti  is 
based  on  science,  surely  that  particular 
fibril  would  have  responded  exactly  the 
same  after  life  was  extinct,  if  not  disturbed 
structurally,  or  else  it  did  not  vibrate  uni- 
sonantly  in  the  "live"  insect!  Atry  organ 
vibrating  by  sympathy  to  a  Ut%  fork  does  s$ 
because  such  unison  body  has  a  tnbrationd 
number  corresponding  to  tlutt  of  the  excitii^ 
tone,  which,  of  course,  depends  entirely 
upon  its  size,  weight,  and  rigidity,  and 
not  upon  the  fact  of  the  animal  possessing 
such  organ  being  either  ctlive  or  dead!  If 
Professor  Mayer  should  find,  on  trying 
"about  a  dozen"  of  such  lifeless  mosqui- 
toes with  tuning-forks  ranging  through  the 
entire  register  of  the  two  octaves  of  the 
pianoforte,  that  not  a  single  fibril  could  be 
made  to  stir, — as  I  predict,  on  general 
scientific  principles, must  be  the  case,— he 
would  at  once  see  that  all  this  reasoning 
about  the  sympathetic  vibration  of  micro- 
scopical organs  was  a  fundamental  philo- 
sophical mistake;  and  hence, that  the  sup- 
posed acoustical  structure  of  the  ear,  in-  . 
eluding  Corti's  rods,  as  supporting  the 
wave-theory  of  sound,  must  be  simply 
visionary,  having  no  correct  basis  in  true 
science. 

In  such  a  contingency,  there  would  be 
no  conceivable  explanation  possible,  as  I  < 
doubt  not  Professor  Mayer  would  admit, 
save  the  one  given  in  Chapter  V.,  already 
referred  to,  that  all  such  tremors  of  the 
antennae  and  fibrillae  of  invertebrated  ani- 
mals, as  the  result  of  tone,  is  a  reactive  or 
subjective  effect, — the  tone  reflecting,  as 
it  were,  through  the  nerves  of  such  animal 
organism  back  upon  its  external  organs. 


GSBAP.  VL 


The  Nature  of  Sound. 


329 


I  thus  Y^nture  flie  hypothesis,  without 
trying  a  single  experiment  or  knowing  a 
thing  about  it  except  from  my  own  reason- 
ing, that  the  antennae  or  fibrillse  of  no  de€ul 
insect  or  crustacean  will  ever  respond  sym- 
pathetically in  the  slightest  degree  to  a 
tone  when  the  vibrating  body  is  a  sufficient 
distance  away  to  prei^ent  the  incidental  dis* 
furbance  of  the  air  from  blowing  them^  say, 
t  distance  of  four  or  five  feet. 

Although  the  position  here  assumed  is 
not  necessarily  vital  to  my  argument 
against  the  wave-theory  of  sound, —  that 
depending  upon  numerous  direct  consid- 
erations heretofore  advanced, — I  never- 
theless give  it  a  prominent  place  in  the 
investigation  of  the  collateral  reasoning 
of  physicists  upon  questions  which  are 
essential  to  the  general  correctness  of  their 
hypothesis;  and  I  earnestly  trust  that  these 
writers  on  sound  will  fairly  test  this  ques- 
tion of  the  unisonant  vibration  of  antennae 
on  dead  insects,  and  if  I  am  mistaken  in 
my  hypothetic  reasoning  on  the  subject, 
they  are  at  full  liberty,  of  course,  to  show 
me  no  mercy,  as  I  surely  do  not  deserve 
^f^^rwhen  I  refuse  to  give  it. 

It  is  a  matter  of  astonishment,  beyond 
words  to  express,  as  intimated  when  dis- 
cussing Corti's  arches,  that  physicists  uni- 
versally ,  ignore  this  simple  but  funda- 
mental acoustical  law — that  a  rod  secured 
at  one  end,  in  order  tp  be  capable  of  vi- 
brating sympathetically  in  response  to  a 
tone  of  any  determinate  pitch,  must,  on 
being  plucked,  have  the  same  vibrational 
number,  or  swing  with  the  same  normal 
periodicity,  as  the  body  producing  the  ex- 
iting tone;  and  that  in  order  to  thus  cor- 
respond in  vibrational  number,  its  length, 
weight,  and  rigidity  must  at  least  approx- 
fanately  agree  with  those  of  the  exciting 
instrument.  Instead  of  taking  this  essen- 
tial and  elementary  acoustical  condition 
into  the  account^  which,  it  would  seem, 


ought  to  be  the  first  thing  a  physicist  would 
think  of.  Professor  Mayer,  following  the 
example  of  Professor  Helmholtz,  assumes 
that  a  microscopical  fibril  on  one  of  the 
antennae  of  a  mosquito  may  be  ^^ tuned  to 
such  perfect  unison**  as  to  respond  to  the 
middle  A  of  the  pianoforte,  which,  under 
the  experience  and  skill  of  the  best  musical 
instrument  makers,  requires  for  its  tone  a 
string  or  rod  at  least  saferal  hundred  times 
longer  than  the  fibril  in  question  I 

This  amazing  absence  of  what  I  am 
compelled  to  call  scientific  perspicacity,  in 
thus  ignoring  one  of  the  most  vital  and 
fundamental  principles  of  acoustics,  seems 
to  be  but  another  illustration  of  what  I 
have  before  referred  to  as  the  misguiding 
tendency  of  a  false  theory,  even  upon  the 
greatest  of  intellects,  when  it  once  comes 
to  be  generally  adopted  as  science. 

If  Professor  Mayer  really  desires  the 
world  to  place  the  least  faith  in  his  scien- 
tific ''discoveries"  that  the  microscopical 
fibrils  of  a  mosquito's  antennae  are  actually 
"tuned  to  such  perfect  unison"  with  cer- 
tain  tones  of  the  musical  scale  as  to  vibrate 
sympathetically  when  the  corresponding 
tuning-forks  are  sounded,  I  insist  that  he 
shall  experiment  upon  dead  mosquitoes 
instead  of  "live"  ones;  and  if  he  shall 
then  fail  to  make  a  single  "auditory  hair** 
fall  into  unisonant  vibration,  I  shall  claim 
that  my  "discoveries"  in  regard  to  nervous 
recution^  "which  I  imagine  are  entirely 
new,"  have  laid  the  true  physiological  and 
acoustical  foundation  for  scientifically  ex- 
plaining the  phenomena  in  question. 

As  a  proof  that  the  tremulous  action  of 
that  particular  fibril  observed  by  Professor 
Mayer,  under  the  microscope,  and  to  which 
he  specifically  refers, was  not  unisonant  but 
reactive^  we  have  the  fact,  stated  in  his 
own  words,  as  just  quoted,  that  with  one 
fork,  Utt,  it  vibrated  through  18,  and  with 
Ut4  through  3  divisions  of  the  micrometer; 
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whereas  I  now  assert  that  a  sounding  body 
of  any  kind  which  would  sympathetically 
vibrate  in  full  unison  to  Utt,  as  did  this 
fibril,  would  not  respond  at  all  to  another 
fork  as  much  out  of  unison  as  Ut4  would 
be!  This  alone  shows  that  the  observed 
motion  of  this  fibril  was  not  the  effect  of 
unisonant  or  sympathetic  vibration  at  all, 
but  must  be  accounted  for  on  some  other 
hypothesis ! 

Of  course,  all  this  reasoning  about  the 
sympathetic  vibration  of  these  microscop- 
ical organs  of  insects,  or  the  same  kind  of 
reasoning  by  Professor  Helmholtz  in  re- 
gard to  Corti's  rods  in  his  analytical  in- 
vestigation of  the  human  ear,  is  simply  in- 
tended to  re-enforce  the  wave-theory  of 
sound,  and  logically  grows  out  of  that 
general  assumption.  These  far-fetched 
attempts,  however,  to  show  the  periodic 
effects  of  air-waves  on  such  microscopical 
organs  are  entirely  unnecessary  in  order 
to  account  for  the  auditory  powers  of  ani- 
mals, either  large  or  small. 

It  seems  singular,  to  say  the  least,  that 
a  male  mosquito  in  the  dark  is  obliged  to 
follow  the  direction  indicated  by  the  sym- 
pathetically vibrating  fibrils  of  its  antennae 
in  order  to  reach  within  five  degrees  of  the 
singing  female,  when  other  animals,  large 
and  small,  are  capable  of  reaching  their 
mates  in  a  bee-line,  in  the  darkest  night, 
alone  from  listening  to  their  cries,  without 
the  sympathetic  vibration  of  any  system 
of  antennae  having  fibrils  tuned  to  two 
octaves  of  the  pianoforte ! 

It  is  true  Professor  Mayer  anticipates 
this  objection,  and  attempts  to  meet  it  by 
assuming  that  other  animals  can  turn  their 
heads  and  shift  their  external  ears  so  as 
to  catch  the  direction  of  the  sound  by  its 
varying  intensity,  as  first  one  ear  and  then 
the  other  is  employed;  just  as  if  a  mos- 
quito could  not  turn  its  head  or  its  whole 
body,  or  shift  its  antennae  for  that  matter, 


in  various  directions,  for  the  same  purpose 
— that  is,  supposing  these  antennae  to  be 
really  auditory  organs  which  take  the  place 
of  ordinary  ears,  T'hich  they  may  be,  but 
which  I  neither  affirm  nor  deny.  Professot 
Helmholtz,  in  maintaining  the  unisonant 
vibration  of  such  auditory  hairs,  claims 
their  office  to  be  the  same  in  these  lower 
animals  as  the  Corti  rods  are  in  the  higher 
species.  But  all  this  reasoning  is  forced, 
and  falls  vastly  short  of  meeting  this  mos- 
quito problem,  since  a  hawk,  by  the  sense 
of  hearing  alone,  without  external  cars  to 
shift,  by  simply  turning  its  head  or  body 
to  determine  the  proper  line,  can  direct 
its  course  to  within  a  good  deal  less  than 
five  degrees  of  the  singing  bobolink,  as 
it  often  does  this  when  its  prey  is  com- 
pletely hidden  from  sight  by  dense  foliage. 
Yet  C.  Hasse,  the  eminent  histologist  and ' 
microscopist, assures  us,as  already  quoted, 
that  the  ears  of  birds  are  entirely  destitute  oj 
Corti* s  rods! 

Thus,  the  "discoveries"  of  Professor 
Mayer,  which  he  says  "I  imagine  are  en- 
tirely  new,"  are  proved  to  be  "entirely" 
worthless,  since  a  male  mosquito  ought  to 
be  able  to  hear  the  female  and  find  his 
way  to  her  in  the  dark  without  the  uniso- 
nant vibration  of  its  fibrils,  if  a  hawk  can 
perform  as  difficult  a  task  without  either 
antennae  or  Corti*s  rods  to  vibrate  sympa- 
thetically ! 

Instead  of  allowing  the  male  mosquito 
to  hear  sound,  in  a  common-sense  way,  by 
the  direct  action  of  the  sonorous  pulses 
falling  upon  his  auditory-  organs,  whatever 
they  may  be,  and  thus  directly  communi- 
cating the  sensation,  as  to  the  direction  of 
the  sounding  body,  to  the  nerve-center, 
Professor  Mayer  complicates  the  whole 
process  immensely,  and  more  than  triples 
the  amount  of  geometrical  calculation 
which  this  insect  is  obliged  to  make  over 
ordinary  animals  before  it  can  determinCi 
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after  a  sound-pulse  strikes  it,  which  way 
to  steer!     As  proof  of  the  correctness  of 
this  statement,  see   the   last   citation,  in 
which  this  eminent  authority  assures  us 
that  the  sound  of  the  female  first  shakes, 
by  sympathetic  vibration,  a  properly  tuned 
fibril  on  one  of  the  male's  antennae  which 
happens  to  be  turned  in  the  direction  of 
such  sound.     The  male  culex,  perceiving 
this  sensation  of  the  vibratory  motion  of 
that  particular  fibril,  first  locates  it  prop- 
erly on  this  antenna,  and  then  commences 
a  course  of  geometrical  calculation  to  as- 
certain which  way  to  turn  his  body  in  order 
to  allow  the  properly  tuned  fibril  on  the 
other  antenna  to  receive  a  like  sympathetic 
impulse.     After  this  has  been  telegraphed 
to  and  from  the  nerve-center  of  the  insect, 
the  turning  process  commences,  the  mos- 
quito in  the  mean  time  noting  the  gradual 
bringing  into  equal  sympathetic  play  the 
properly  tuned  fibrils  of  both  of  the  an- 
tennae, and,  by  a  difficult  mechanical  and 
mathematical  course  of  reasoning,  finally 
determines  the  exact  point  in  the  circle, 
"when  he  has  brought  the  vibrations  of 
the  antennae  to  equality  of  intensity'''!  When 
the  two  unison  fibrillae  are  thus  made  to 
vibrate  with  "equality  of  intensity,"  the 
fact  is  again  communicated  through  this 
system  of  nerves  to  the  seat  of  intelligence, 
where  the  operation  is  analyzed,  and  the 
decision  then  transmitted  through  another 
set  of  nerves  to  the  muscles  and  ligaments 
of  the  wings,  which  finally  put  into  execu- . 
tion  the  complete  result  of  the  routine  of 
ganglionic  processes,  by  which  the  insect 
is  enabled  to  guide  ^^  himself  to  within  S^  of 
the  direction  of  the  female*' ! 

Now,  if  all  this  mechanical  and  geomet- 
rical ratiocination  and  acoustical  analysis, 
and  all  this  repeated  telegraphing  back 
and  forth  through  different  systems  of 
nerves,  must  be  gone  through  with  by  a 
male  mosquito  before  he  can  determine 


within  five  degrees  "the  direction  of  the 
female,"  when  a  hawk  can  instantly  fix 
the  direction  of  an  object  it  seeks  by  sim- 
ply hearing  its  sound,  without  any  uniso- 
nant  vibration  whatever, either  of  antennae 
or  Corti's  rods,  I  am  at  a  loss  to  see  any 
practical  or  rational  purpose  in  this  almost 
infinitely  more  complex  and  ingeniously 
constructed  organism  of  the  culex,  unless 
it  be  the  work  of  an  intelligent  Creator, 
designed  especially  to  convince  physicists 
and  naturalists  of  His  existence! 

Would  it  not  be  a  nauch  more  reasonable 
assumption  than  this  supposed  sympathetic 
action  of  fibrillae,  though  perhaps  not  so 
"entirely  new,"  that  one  mosquito  finds 
another  in  the  dark  by  the  sense  of  smelly 
on  the  same  general  principles  by  which 
it  directs  its  course  within  the  hundredth 
part  of  a  degree  toward  the  tip  of  a  sleep- 
ing man's  nose?  If  it  could  be  shown  by 
Professor  Mayer  that  mosquitoes  only 
annoy  sleepers  who  snore^  it  might  tend  to 
corroborate  his  unisonant  hypothesis !  But 
the  strict  impartiality  of  such  nocturnal 
visits,  and  the  known  capacity  of  the  culex 
genus  for  finding  almost  any  exposed 
square  inch  of  a  man's  body, however  dark 
the  night,  independently  of  any  such  direct- 
ing unisonant  capillary  apparatus  as  sym- 
pathetically vibrating  fibrillae  tuned  to  two 
octaves  of  the  pianoforte,  go  strongly  to 
demonstrate  the  inutility,  to  say  the  least, 
of  any  such  a  harp  of  a  thousand  strings 
in  aiding  this  dipterous  proboscidian  to 
find  his  musical  mate! 

But  if  a  mosquito  determines  the  direc- 
tion of  a  sound  by  the  sympathetic  vibra- 
tion of  certain  fibrils  on  one  or  both  of  its 
antennae,  as  Professor  Mayer  supposes,  I 
would  like  to  inquire  of  this  high  authority 
how  the  insect  knows  when  a  particular  fibril 
has  been  put  into  motion?  It  surely  doei 
not  hear  it  vibrate,  for  that  would  imply 
that  it  had  an  auditory  apparatus  indo* 
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pendent  of  these  fibrillae  sufficient  for  all 
practical  purposes.  It  can  not  see  such 
vibratory  motion,  for  this  is  supposed  to 
take  place  in  the  dark.  Besides,  if  the 
male  culex  could  see  the  motion  of  one  of 
his  own  microscopical  fibrils,  he  ought  to 
be  able  to  see  the  female !  He  must,  there- 
fore, depend  alone  uj^on  the  sense  oifeel- 
ing  for  a  knowledge  of  this  vibratory  mo- 
tion, whenever  it  occurs, as  Professor  Mayer 
would  no  doubt  admit. 

Now,  to  hear  hy  feeling  is  about  as  anom- 
alous an  operation,  and  about  as  much  a 
perversion  of  Nature's  laws,  as  to  see  by 
smeiiingy  or  to  taste  moonshine  I  Aside,  how* 
ever,  from  this  novel  and  absurd  trans- 
formation and  metamorphosis  of  the  five 
senses,  it  is  evident,  if  the  motion  of  any 
particular  fibril  \%  felt  by  the  mosquito, 
that  such  fibril  must  have  a  taetile  nerve 
passing  through  it;  and  as  there  are  sev- 
eral hundreds  of  these  fibrils  projecting 
from  the  antennae  of  a  single  mosquito,  it 
involves  the   enormous   and  extravagant 
waste  of  Nature's  most  precious  materials 
in  thus  distributing  hundreds  of  nerves 
belonging  to  one  sense  for  the  sole  purpose 
of  accomplishing  the  work  of  another! 
Why  should  Nature  arrange  four  hundred 
tactile  nerve-branches,  extending  through 
these  fibrillae,  for  the  purpose  of  commu- 
nicating to  the  ganglionic  center  of  this 
insect  the  sensation  of  tone  by  feeling, 
when  a  single    auditory   nerve^   properly 
brought  to  the  surface  of  some  part  of  the 
male  mosquito's  body,  would  have  been 
amply  sufficient  to  receive  the  substantial 
sonorous  pulses  of  the  female's  music,  as 
the  corpuscular  hypothesis  so  rationally 
supposes? 

Such  an  operation  as  this  is  surely  no 
more  wonderful  nor  inconceivable  than 
the  analogous  fact,  which  Professor  Mayer 
can  not  ignore,  that  this  same  mosquito 
has  evidently  located  on  some  part  of  its 


head  or  body  an  olfactory  nerve^memhram 
which  is  capable  of  receiving  the  almost 
infinitely  attenuated  corpuscles  of  odor 
emanating  from  some  other  living  animal, 
by  which  the  sensation  of  smell  is  instantly 
transmitted  to  the  seat  of  intelligence,  and 
there  translated  not  only  into  the  know- 
ledge  of  the  ^ro^tx  direction  of  the  odorous 
body,  but  is  also  resolved  into  such  infor- 
mation  as  enables  the  insect  to  decide  the 
character  of  the  object  smelt,  whether  it  is 
favorable  or  unfavorable  to  its  sanguiniv- 
erous  appetite,  tt^'M^Tjy/  any  vibratory  motion 
whatever! 

These  two  senses  of  smell  and  hearing 
are  thus  more  than  ordinarily  analogous. 
I  insist  that,  to  a  logical  philosophical 
mind,  the  bare  fact  of  imponderable  and 
infinitesimal  granules  of  odor,  by  simple 
contact  with  an  olfactory  nerve-membrane, 
being  capable  of  conveying  definite  and 
complex  intelligence  to  the  brain  of  a  liv- 
ing creature,  without  any  oscillatory  moHon 
of  the  air  or  of  such  nerve-membranCy  ought 
to  be  regarded  as  proof  positive  that 
acoustical  impressions  are  made  upon  their 
appropriate  nerve,  and  conveyed  through 
it  to  the  seat  of  intelligence  in  a  similar 
way, — by  the  absolute  contact  of  substan- 
tial sonorous  corpuscles,  without  the  aid 
of  vibratory  motion ! 

How  it  is  possible  for  a  thoughtful  scien- 
tific investigator,  after  the  subject  has  been 
brought  to  his  attention,  to  believe,  as  he 
is  obliged  to  do,  in  this  manifest  and  ac- 
knowledged action  of  odor^  and  grasp  the 
beautiful  and  consistent  manner  in  which 
its  impressions  are  received  and  analyzed, 
alone  by  corpuscular  contact^  and  then  in- 
stantly trample  down  all  analogy  and  uni- 
formity in  Nature's  laws  by  abandoning 
corpuscular  action  and  resorting  to  wave* 
motion^  requires  more  than  human  ingenu- 
ity to  divine!  It  seems  to  the  writer  that 
this  analogical  consideration,  when  prop- 
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erly  investigated  and  understood,  ought  to 
be  alone  sufficient  to  overthrow  the  wave- 
theory  of  sound,  and  at  once  to  establish 
in  its  stead  the  corpuscular  hypothesis  as 
the  only  consistent  solution  of  sound- 
phenomena,  unless  we  admit  that  logic 
and  reason  have  been  banished  from  the 
earth* 

Professor  Tyndall  refers  approvingly  to 
the  course  of  reasoning  by  which  an  able 
physicist,  in  the  time  of  Sir  Isaac  Newton, 
logically  met  and  overthrew  his  emission 
hypothesis  of  light,  and  by  which,  as  a 
strong  analogical  argument,the  undulatory 
theory  of  light  was  aided  if  not  finally  es* 
tablished,  till  Newton  himself  was  com- 
pelled to  accept  and  advocate  it.     It  was 
in  this  way:  Let  it  be  first  understood  that 
there  was  not  a  single  scientist  at  that  time 
who  questioned  the  truth  of  the  wave-theory 
of  sound.     Such  a  thought  had  never  oc- 
curred to  Newton  or  to  any  one  else, so  far 
as  history  records.   Hence,the  wave-theory 
of  sonorous  propagation  was  accepted,  as 
a  matter  of  course,  as  true  science  and  as 
common  ground  upon  which  no  dispute  or 
even  doubt  existed.     The  argument,  then, 
against  the  emission-theory  of  light  was 
like  this:  Is  it  reasonable  that  sounds  the 
first  sensation  above  odor^  should  depart 
from  the  law  of  corpuscular  contact  and 
be  produced  by  wave-motion,  as  all  admit, 
and  then   that  lights  the   next  sensation 
above  sound,  should  abruptly  return  to 
this  same  law  of  corpuscular  contact  which 
governs  smell,  rather  than  continue  on  as 
an  undulatory  motion  of  some  sort  of  at- 
tenuated substance  such  as  ether  was  as- 
sumed to  be?    On  the  basis  of  the  wave- 
theory  of  sound  being  admitted  as  science, 
this  logical  mode  of  reasoning  was  simply 
irresistible.    Newton  and  his  coadjutors 


could  not  withstand  it,  and  hence  the  emis- 
sion theory  of  light  fell  to  the  ground,  as  it 
ought  to  have  done  with  such  scientific 
data  as  a  foundation. 

But  think  of  the  disaster  which  would 
have  befallen  his  antagonists,  had  Newton 
been  able  to  grasp  the  beautiful  and  har- 
monious consistency  of  Nature's  laws,  and 
to  have  hurled  back  upon  their  heads  their 
own  inevitable  logic,  re-enforced  by  the 
corpuscular  hypothesis  of  sound?  By 
simply  appropriating  their  own  argument, 
strengthened  by  a  single  modem  improve* 
ment,  he  could  have  not  only  prevented 
the  destruction  of  his  eniission-theory  of 
light,  but  could  have  at  once  established 
the  corpuscular  theory  of  sound,  thereby 
framing  a  consistent  and  uniform  con- 
tinuity in  the  nature  and  mode  of  opera- 
tion of  all  the  senses,  from  the  lowest  to 
the  highest,  as  so  fully  illustrated  at  the 
close  of  the  fifth  chapter. 

The  time,  however,  had  not  yet  come, 
and  the  age  was  not  yet  sufficiently  ripe, 
for  so  radical  and  revolutionary  a  move 
as  the  overthrow  of  the  universally  ac- 
cepted wave-theory  of  sound,  and  the  es- 
tablishment of  the  corpuscular  hypothesis 
upon  its  ruins.  I  can  not  believe,  from 
the  arguments  and  considerations  massed 
in  this  review,  that  it  would  be  manifesting 
unjustifiable  confidence  in  their  unanswer- 
able character,  to  assert  that  the  time  for 
such  a  scientific  revolution  has  at  last 
come;  and  that,  could  the  great  Newton 
be  permitted  to  look  down  from  his  higher 
sphere  upon  the  progressive  strides  scien- 
tific investigations  are  making,  and  behold 
the  tables  turned  upon  the  logic  which 
trailed  the  banner  of  his  emission- theory 
in  the  dust,  he  would  now  have  his  re 
venge. 


KOTE  ON  THE  TELEPHONE  AND  PHONOGRAPH. 


•  Since  the  publication  of  the  first  edition  of  tliis 
treatise  on  Sound,  in  1877,  inquiries  Lave  been 
made  as  to  wlietlicr  the  Tcleplionc  and  Phono- 
graph do  not  conflict  with  the  new  departure  and 
favor  the  wave-theory  ?  I  answer  no  ;  but  they 
rather  tend  to  confirm  the  view  here  taken,  that 
sound  must  be  a  substance  of  some  kind,  and 
consequently  that  it  cannot  be  accounted  for  as 
the  undulatory  movement  of  the  air  or  other  con- 
ducting medium. 

In  the  iirst  place,  in  undertalving  an  explana- 
tion of  these  remarkable  instruments,  it  is  neces- 
sary to  call  attention  to  tlie  obvious  distinction, 
so  frequently  referred  to  in  the  preceding  pages, 
between  tlie  incidental  air  waves  sent  oft  by  a 
sound-producing  body,  such  as  the  vocal  organs 
and  the  sound-puUes  themselves.  These  sound- 
pulses,  as  I  have  tried  to  show,  are  generated  by 
the  molecular  action,  which  occurs  in  the  rapid 
vibratory  motion  of  the  sounding  instrument 
(see  page  03).  and  are  then  propagated  through 
the  air,  by  a  law  of  conduction^  peculiar  to  Bounds 
as  electricity  (another  substantial  enanction, — not 
wave-motion — )  is  conveyed  through  a  wire  by  an 
analogous  law  of  conduction — not  driven  throu^^h 
it  by  the  motion  of  the  battery  or  dynamo  ma- 
chine, as  sound-waves  are  supposed  to  be  driven 
through  the  air  by  the  to-and-fro  motions  of  the 
tuning-fork's  prongs ! 

Synchronously,  however,  with  each  vibration  of 
the  sounding  Ixxly  and  each  sound-pulse  thus 
generated,  there  is  also  generated  and  sent  off  an 
air-wave  which  is  driven  to  a  limited  distance 
proportioned  to  the  force  of  the  vibrating  instru- 
ment These  air-waves,  however,  as  I  sliow, 
have  nothing  to  do  with  the  accompanying  sound- 
]mlses,  being  only  incidental  to  the  production  of 
sound  as  the  generation  of  heat  in  a  dynamo  ma- 
chine 18  incidental  to  the  generation  of  electricity, 
bat  no  part  of  the  electricity  generated.  Sucli 
air- waves,  therefore,  must  necessarily  correspond 
in  force  and  rapidity  to  the  strength  and  rapidity 
of  the  vibrations,  and  consequently  to  the  inten- 
sity and  pitch  of  the  sound.  Hence,  in  talking 
in  close  proximity  to  the  diaphragm  of  a  phono- 
graph, it  is  readily  understood  that  these  air- 
waves, impinging  upon  the  diaphragm,  cause  it  to 
vibrate  with  a  rapidity  and  force  corresponding 
to  the  rapidity  and  force  of  the  accompanying 
sound-pulses,  thus  producing  a  record  of  inden- 
tations in  the  tin  foil ;  and  when  the  needle  of 
Uie  phonograph  is  again  passed  over  the  line 
•f  indentations  it  causes  the  diaphragm  to  r^pro- 
4uce  vibrations  similar  to  those  of  the  sounding 
body  which  originally  produced  the  record. 
Thus  the  very  tones  of  the  voice,  as  well  as  the 
words  spoken,  are  reproduced.  This  explanation 
entirely  account.s  for  the  action  and  effect  of  the 
phonograph  without  involving  any  such  scientific 
fallacy  as  air- waves  themselves  constituting  the 
sound-pulses.  As  well  might  an  electrician  assert 
that  the  tremor  of  the  electro-dynamic  machine 
and  its  consequent  disturbance  of  tJie  air  consti 


tute   the  electric  current  which    produces  tlM 
light !    The  one  is  but  incidental  to  the  other. 

But  the  phenomena  of  the  Telepfione  are  en- 
tirely different.  It  is  true  its  diaphragm  may 
vibrate  when  spoken  to  with  force,  as  does  tlitt 
of  the  phonograph  ;  but  sucli  vibratory  moiioa 
is  not  necessary  to  the  conveyance  of  a  messagt 
through  the  electric  wire.  It  has  been  proved 
by  Dr.  R.  M.  Ferguson,  Ph.D.,  F.  R.  S.,  llio 
eminent  Scotch  physicist,  as  publbhed  in  tbe 
^Scientific  American  Supplement,  No.  120,  ani 
also  by  Count  Du  Moncel,  the  renowned  FrencU 
electrician,  as  published  in  his  work  on  the  Tele- 
phone, that  the  action  which  is  conveyed  from 
the  Telephone  through  the  electric  conductor,  and 
which  is  heard  at  the  receiving  instrument,  luosc 
be  regarded  as  **  molecular,"  since  the  most  re- 
fined  observation  shows  no  vibratory  niotioa 
whatever  in  the  receiving  diaphragm.  In  fart 
both  these  high  authorities  have  shown  that  no 
diaphragm  is  necessary,  either  at  the  receiving  or 
transmitting  end  of  the  line,  since  messages  kace 
been  sent  by  speaking  against  the  naked  poUs  of 
the  magnet,  and  heard  at  the  receiver  without  any 
diaphragm  or  other  body  capable  of  vibnition. 
Hence,  they  have  recently  announced  to  the  scien- 
tific world'that  the  theory  of  sound  will  have  to 
be  reconstructed,  since  molecular  action  of  wbm 
kind  is  forced  to  take  the  place  of  the  supposed 
vibratory  motion  in  the  Telephone.  This  is  no 
doubt  correct,  as  far  as  it  goes,  but  we  may  rea- 
sonably expect  that  these  eminent  scientists  will 
go  still  further,  and  in  due  time  make  another 
announcement,  tliat  the  entire  wave-theory  will 
have  to  give  way  to  the  molecular  and  corpuscoUr 
hypothesis. 

As  sound-pulses  are  thus  shown,  by  the  highest 
authorities  on  the  subject  in  Europe,  to  pea 
through  the  electric  conductor  without  wave  or 
vibratory  motion,  I  may  safely  claim  one-lialf  of 
my  new  departure  as  accepted,  and  for  the  re. 
maining  half  it  will  only  be  necessary  to  arrire 
at  a  better  understanding  of  the  correlation  and 
interoonvertibility  of  these  incorporeal  substances, 
such  as  sound,  electricity,  light,  heat,  etc,  and 
we  will  readily  comprehend  how  substantial 
sound-pulses,  spoken  against  the  magnetized 
transmitter,  may  combine  with  the  suUstantial 
electric  fluid,  and  thus  be.  conveyed  in  its  em- 
brace, so  to  speak,  to  the  distant  receiver  without 
the  assistance  of  any  corporeal  movement  what- 
ever of  the  wire,  magnet,  or  diaphragm.  This 
view  of  course  involves  molecular  motion,  not  of 
the  material  substance  of  the  magnet  or  wire,  af 
these  physicists  have  hastily  supposed,  but  rather 
the  molecular  and  corpuscular  motion  of  the  two 
blending  and  correlated  substances — sound  and 
electricity — the  only  active  substances  involved  in 
this  operation.  The  explanation  thus  given  is 
not  only  consistent  with  the  phenomena  in  ques- 
tion, but  it  fully  corroborates  the  view  of  sound 
taken  in  this  monograph,  as  any  one  can  see  who 
will  take  the  trouUe  to  read  It. 
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ADDENDA  TO  CHAPTER  VI. 


EVOLUTION  OF  SOUND  ASSAILED. 


This  work  on  sound  has  been  published 
more  than  two  years,  and  no  attempt  at 
reply  has  been  made,  with  the  single  ex- 
ception of  the  following  Beview  by  Pro£ 
R  L.  Brockett,  A.  M.,  Professor  of  Physi- 
cal Science  in  Western  Maryland  College. 
The  criticisms  of  this  scientist  were  called 
out  at  the  request  of  Bev.  Dr.  L.  W.  Bates, 
of  Lynchburg,  Va.,  who  sent  a  copy  of  the 
work  to  him  requesting  his  examination 
and  opinion.  The  following  extracts  from 
that  opinion  were  sent  to  us  by  Dr.  Bates, 
and  at  oar  request  the  author  wrote  a  re- 
ply, all  of  which  are  given  herewith. 

Ijx  connection  with  this  review  and  re- 
joinder, we  take  the  liberty  to  print  also 
the  critical  observations  of  a  very  careful 
mvestigator,  Prol  L  L.  Kephart,  A.  M., 
for  five  years  Professor  of  Physical  Science 
iu  Westsm  College,  at  Western,  Iowa,  with 
the  author's  an-iwers  and  the  Professor's 
final  acquiescence,  which,  it  is  believed,  will 
tbrow  some  light  on  the  subjects  discussed 
in  Evolution  of  Sound. 

It  is  readily  comprehensible  that  even 
an  able  scientific  investigator,  like  Prof 
Brockett^  might  be  mistakenly  led  to  reject 
finch  a  radical  departure,  opposing,  as  it 
do33,  a  theory  of  science  never  before 
called  in  question,  and  ona  which  his  long 
habit  of  teaching  had  made  almost  a  part 
of  himself.  But  it  is  insupposable  that  an 
3qaally  competent  critic,  and  with  equal 
3xp2rience,  facilities  and  prejudices,  like 
P*of.  Kephart,  for  example,  after  studying 
the  treatise  for  months,  should  mistakenly 
give  it  his  unqualified  indorsement.  This 
distinction  in  the  weight  of  testimony,  be- 
tween the  rejection  and  approval  of  a  new 
hypothesis  in  science,  would  seem  to  be 
Silf-evident. 

Among  the  many  professors  of  physics, 
whose  testimony  is  imequivocal  in  fa,vor  of 
the  new  hypothesis,  we  take  the  liberty  of 
naming  Professor  L.  M.  Osborn,  LLD., 
Professor  of  the  Ph3rsical  Sciences  in  Madi- 
son University,  at  Hamilton,  N.  T.,  who 
doses  a  recent  letter  to  us  in  the  follow- 
ing words: 


"The  part  on  sound  I  prize  very  highly — a 
new  departure  that  must  be  permanent,  and  leod 
V>  maiijr  modifications  of  old  notions. 

L.   M.   OSBOBN." 

Such  decisions  as  this  are  not  negative, 
but  positive.  Hence  they  carry  with,  them 
the  weight  of  unquestionable  reUability. 

We  will  only  add  that,  although  this 
treatise  has  been  for  nearly  two  years  in 
the  hands  of  the  three  eminent  authorities 
on  sound  (Tyndall,  Helmholtz  and  Mayer) 
reviewed  by  the  author,  yet  no  attempt  at 
reply  on  their  part  has  thus  far  been  made. 
This  silence  cannot  be  construed  to  imply 
that  the  arguments  are  regarded  by  then^ 
as  too  trivial  to  be  considered  worthy  of 
notice,  particularly  in  view  of  their  uncon- 
ditional approval  by  so  many  college  pro- 
fessors whose  ability  to  judge  correctly 
upon  this  subject  surely  entitles  them  to 
some  respect  It  can  only  imply,  in  the 
opinion  of  one  professor  who  has  aban- 
doned the  wave-theoiy  of  sound,  that  these 
authorities  on  acoustics,  realizing  the  un- 
pleasant predicament  of  accepting  the  new 
hypothesis  and  thereby  admitting  their 
own  exhaustive  treatises  on  the  subject 
without  foundation,  have  adopted  the  poli- 
cy of  silence,  hoping  that  by  ignoring  the 
whole  matter  as  if  it  had  no  existence,  the 
author's  obscurity  would  allow  the  work 
to  fall  still-bom,  and  in  this  maimer  pre- 
vent a  sensation  in  the  scientific  world, 
such  as  the  total  destruction  of  a  univer- 
sally-accepted theory  must  necessarily 
produce.  Whether  or  not  this  view  of  the 
animus  of  these  eminent  scientists  is  cor- 
rect, it  will  not  be  an  easy  matter  to  con- 
vince thoughtful  investigators  that  suih 
a  revolutionary  departure  in  science,  as  this 
monograph,  is  unworthy  of  reply,  especially 
arguments  which  can  command  the  ap- 
proval of  experienced  professional  acous- 
ticians. We  ask  students  of  science  to  read 
and  weigh  these  arguments,  and  then  judge 
for  themselves  if  the  wave-theory  of  sound 
has  not  seen  its  day? 
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Professor  Brookett's  Review. 

**  I  have  carefully  read  it  \Evolution  of  Sound], 
—given  it  much  and  close  examination, — and  my 
conclusions  arc  that  the  book»  as  an  argument 
against  the  undulatory  theory  of  sound,  b  an  utter 
failure.  It  is  ingeniously  written,  is  certainly  the 
work  of  a  man  who  has  a  thorough  knowledge  of 
the  subject,  but  who  covers  up  his  weak  points  with 
a  great  flow  of  language,  and  makes  so  many  bold 
utterances  about  overwhelming  his  opponents,  that 
readers  who  are  not  aufait  in  the  science  of  acous* 
tics  are  apt  to  be  misled.  His  hypothesis  of  cor- 
puscular emissions  is  exceedingly  defective,  and 
requires  so  many  modifications  to  meet  particular 
ca'tes,  that  it  needs  oily  to  be  stated  to  enable  one 
to  find  insurmountable  objections.  '  Wilford '  him- 
self admits  that  there  are  difficulties,  but  consoles 
himself  that  it  is  the  only  refuge,  the  current  theory 
being  overthrown. 

**  The  greatest  objection  I  have  to  the  book  is, 
that  the  author  uses  the  accurate  knowledge  he 
possesses,  ^for  what  reason  I  can  not  tell)  to  teach 
error.  This  is  a  charge  no  one  should  make  with- 
out proof.  Let  me  produce  it.  In  the  first  part 
of  the  *  R2vie>v,*  where  he  labors  to  show  that  the 
pulsations  of  a  sonorous  body  do  not  and  can  not 
disturb  the  air  as  acousticians  claim,  and  illustrates 
by  siiowing  that  he  could  not,  in  a  closed  room, 
with  a  fan,  cause  a  gas  light  to  flare  twenty-five 
feet  off,  under  five  seconds  of  time,  and  with  all  the 
efibrt  of  *  one-man  power ' ;  and,  in  a  triumphant 
way,  asks  ho^v  the  pron^  of  a  tuning-fork  could 
throw  off  air- waves,  when  it  only  moves  eight  inches 
a  second,  and  set  in  motion  another  tuning-fork 
x8o  feet  off  tuned  synchronously,  while  his  fan 
moved  over  an  arc  of  seven  feet  and  could  not 
cause  air-waves  to  be  felt  only  twenty-five  feet 
faway],  and  then  only  after  a  lapse  of  at  least 
nve  seconds. 

'*  Now  there  is  no  analogy  whatever  between  the 
motion  of  a  tuning-fork  and  that  of  the  fan,  and 
he  must  have  known  it.  The  fan  moves  seven  feet 
and  the  fork  eight  inches,  he  says,  in  a  second;  and 
his  argument  is  that  as  the  air,  by  its  mobility, 
mof  ed  around  and  closed  up  so  easily  after  the  fan 
as  not  to  disturb  the  rest  of  the  air,  that  it  is  im- 
possible to  believe  that  the  tuning-fork,  that  moves 
only  eight  inches  in  a  second,  could  disturb  the  air 
at  all.  Let  us  consider  this.  All  air- waves  are 
not  sound-waves.  When  we  wave  our  hand,  or 
move  a  fan,  or  in  any  other  way  move  the  air,  we 
produce  air  disturbances  or  waves;  but  sound  waves 
are  only  produced  by  the  motion  of  elastic  bodies 
giving  instantaneous  pulses.  It  is  true  that  the 
prong  of  the  fork  moves  only  eight  inches  in  the 
agjp^egate^  in  a  second;  but  in  that  time  it  makes 
^%\pulses^  every  one  of  yr\)\c\i  produces  a  sound  7vave, 
His  fan,  with  the  *  one-man  power,'  can  only  disturb 
the  air,  and  can  not  produce  a  sound-wave,  because 
it  (the  fan)  is  not  elastic;  and,  if  it  were,  even  his 
*  one-man  power,'  without  the  aid  of  machinery, 
would  not  be  able  to  give  the  requisite  velocity  to 
produce  a  sound'W9.vt,  His  fan  makes  one  vibra- 
tion or  pulse  while  the  fork-prongs  make  384  :  the 
one  disturbs  the  air  by  moving  slowly  through  it, 
which  disturbances  are  easilv  admsted  by  the  mo- 
bility of  the  particles;  while  tne  other,  by  \t%instan» 
ianeous  pulses,  sets  in  motion  sound-vmvcs,  that 
pass  from  the  elastic  body  as  a  centre  outwards  in 
all  directions.      Hence  his  sneer  at  Acousticians 


when  they  say  the  prongs  of  the  fork  advaact 
rapidly;  and  he  tells  us  that  this  rapid  advance  ti 
only  eight  inches  in  a  second,  falb  short  of  the 
mark.  Is  not  384  pulses  or  vibrations  rapid  m^ 
tion  ? — and  is  not  one  pulse  of  seven  feet  per  second 
slow  motion  in  comparison  ?  If  Wilford  wished  10 
state  the  case  fairly,  ne  would  not  have  put  it  as  be 
has.  He  knew  better.  ♦  ♦  ♦  ♦  If  every  move- 
ment of  the  air  produced  a  sound-wave,  we  would 
live  in  a  bedlam,  and  your  congregation  would  not 
be  able  to  hear  you  preach  ik  hile  the  ladies  wen 
using  their  fans;  nor  does  this  motion  of  the  fast 
intenere  with  the  sound-waves  from  your  vcNce. 
and  their  rapid  motion  is  but  dightly  affected  e?ef 
by  a  strong  wind. 

**  Wilford  does  not  seek  to  teU  us  what  a  sound, 
wave  is.  He  makes  extracts  from  acousticians, 
and  calls  on  his  readers  to  observe  that  he  is  veiy 
fair;  but,  if  vou  in  ill  examine  the  quotations,  you 
V  ill  see  that  his  purpose  is  to  pick  out  a  sentence 
here  and  there,  aid  interpolate  occasionally  seme 
qualifying  remark  ;  ♦  ♦  ♦  ♦  not  to  present  the 
matter  fairly,  but  to  overthrow  the  current  theoiy 
at  whatever  expense.       ♦        ♦        ♦        ♦        • 

**  A  sound-wave  is  produced  by  an  instantancoos 
vibration  or  pulse  of  an  elastic  body,  as  a  music- 
box,  when  flaying  under  a  receiver  and  pump  out 
the  air,  the  music  will  cease^  or  rather  we  will  not 
hear  it,  but  will  be  heard  again  inhen  the  %irislii 
in.     In  like  manner,  by  observation,  we  know  that 
the  air-wave  is  a  sphere^like  a  soap-bubble,— be- 
cause  we  bear  the  sound  in  every  direction  from 
the  sonorous  body.    Having,  then,  these  two  points 
as  data,  and   connect  with  them  the  known  fact 
that  only  instantaneous  pulses  will  compress  the 
air  suddenly  and  constitute  a  sound-wave,  we  find, 
then,  that  at  every  pulse  of  an  elastic  body  a  spher- 
ical globe  of  air  is  made  at  the  body,  that  vibrates 
to  and  fro,  but  does  not  advance ;  but,  owing  to 
the  structure  and  properties  of  the  air,  not  neco- 
sary  to   enumerate  here,  thb  sound-wave  sets  in 
motion — fonps — another  sound-wave,  and  it  anoth- 
er, and  so  on,  sometimes  to  the  distance  of  maay 
miles.     When,  then,  we  hear  the  sound  of  a  bell 
miles  away,  or  the  whistle  of  a  locomotive,  it  is  not 
the  sound-wave,  that  was  made  at  the  place  where 
the  bell  or  the  locomotive  is,  but  it  is  the  aound- 
wave  made  of  the  air  where  the  listener  is.    •  ♦  ♦ 
It  is  not  the  air  that  has  traveled  over  the  inter- 
vening  space  that   strikes  the   tympanum  of  the 
listener,   out  the  air  around  the  listener  that  has 
been  set  in  motion  hy  the  advance  of  the  scries  of 
sound-waves,  which  stops  only  when   their  force 
has  been   expended.     This  rapid  advance  of  the 
form  of  the  wave  is  the  reason  that  winds  affect  so 
little  their  progress;  besides,  elastic  fluids,^ as  air 
and  gases,  pass   in  currents  through   each  other 
without  creating  but  little  disturbance. 

•*  Now,  any  one  can  see  that  if  these  waves  are 
made  as  claimed,  the  air  all  around  the  circumfer- 
ence of  the  sphere  must  be  compressed,  and  the 
air  of  the  interior  must  be  rarefied.  Sudden  caa- 
pression  of  the  air  causes  heat,  and  rarefaction 
causes  low  temperature.  This  I  can  show  yoi 
with  a  piece  of  apparatus  belonging  to  the  college, 
by  means  of  which  I  can  compress  the  air,  and 
ignite  tinder,  causing  it  to  bum  freely ;  and  yet 
Wilford  has  the  hardihood  to  use  ridiculous  phmei 
in  alluding  to  these  condensations  and  rarefiactka^ 
as  if  they  had  no  existence  in  fact. 

**A11  of  our  experience  fioes  to  show  that  Ifai 
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Astance  sound  travels,  and  the  dbtinctness  with 
which  we  hear  it,  depends  entirely  upon  the  con- 
dition of  the  air.  The  more  homogeneous  the  air 
is.  the  better  medium  is  oflfered  to  tne  progress  of 
the  soond-wave.  As  we  ascend  through  the  air, 
the  sound  grows  feebler ;  and  at  the  tops  of  very 
high  mountains,  pistol-shots  are  no  louder  than 
pop-gnns  make  at  the  base. 

"But,  besides  all  this,  and  a  plenty  more  that 
mi^t  he  written,  the  undulatory  theory  of  sound 
is  established  mathematically.  AH  the  phenomena 
of  sound  have  been  examined  in  connection  with 
the  current  theory  and  mathematical  formulas 
have  been  applied  in  the  most  rigid  manner;  and, 
in  every  instance  (sometimes  correcting  error,  how- 
eTcr),  the  theory  has  proved  sufficiently  able  to 
meet  every  case. 

••  His  cheapest  game  would  have  been  to  apply 
his  hypothesis  to  the  phenomena  of  light,  because 
it  will  give,  in  some  instances,  a  plausible  explana- 
tion; though  many  of  the  phenomena — notably 
that  of  refraction — it  does  not  and  can  not  explain; 
ind  even  Sir  Isaac  Newton,  the  originator  of  the 
corpuscular  theory  of  light,  admitted  his  theory  did 
not  satisfactorily  account  for  the  phenomena.  ♦  ♦  * 

'*  I  find  Dr.  Drinkhouse  {editor  of  the  Methodist 
Protestant^  Baltimore,  ^d. J  has  commented  favor- 
tbly  upon  the  part  entitled  The  Problem  of  Human 
Life,  I  do  not  know  anything  about  that  part  of 
the  book;  but  if  he  expects  any  help  ia  his  Problem, 
by  showing  that  sound  is  made  of  corpuscles  of 
matter,  I  fear  his  solution  of  the  Problem  is  not  a 
correct  one^'* 


Wilford's 

Office  of  Hall  &  Co.,  ) 
New  York,  Jan.  23.  \ 
Rev.  Dr.  Bates. 

Dear  Sir:  Your  letter  to  Hall  &  Co.,  inclosing 
copious  and  verbatim  extracts  from  Prof.  Brocket I's 
review  of  Evolution  of  Sounds  was  handed  to  me 
for  my  examination  and  reply.  Allow  me  to  thank 
you  for  the  interest  you  have  taken  in  securing  so 
competent  a  scientist  to  review  the  work,  and  one, 
too,  who  has  proved  himself  not  afraid  to  risk  his 
reputation  as  a  physicist  and  acoustician  on  the 
Tentore  he  has  made;  and  I  here  place  it  to  his 
credit  that  he  is  the  first  scientific  investigator  who 
has  shown  a  willingness  to  attack  these  arguments 
against  the  current  sound-theory,  though  the  mono- 
graph has  been  in  the  hands  of  hundreds  of  pro- 
fessors of  physical  science  and  scientific  journalists 
for  months. 

I  must  say.  however,  in  all  frankness,  that  I  am 
surprised,  no  less  than  gratified,  to  know  that  this 
is  the  best  that  can  be  done  in  favor  of  the  wave- 
theory,  and  the  worst  than  can  be  said  against  Eva- 
lution  of  Sound,  by  a  skillful  professor  of  physics. 
That  he  has  done  his  best  to  convince  you  '*that 
the  book,  as  an  argument  against  the  undulatory 
theory  of  sound,  is  an  utter  failure ^^*  there  can  be 
IK)  doubt;  and  the  very  fact  that  he  has  *^*  care  fully 
readily — given  it  much  and  close  examination^** — 
is  conclusive  on  its  face  that  had  there  been  weaker 
or  more  vulnerable  points  to  assail,  he  would  have 
•elected  them  in  preference  to  the  line  of  argument 
chosen.  Hence,  in  meeting  this  assault,  I  shall  feel 
that  I  am  not  wasting  my  time  on  matters  of  trivial 
Inpoctaiicew 


But  first,  let  me  say,  I  forgive  the  Professor  for 
his  personal  and  unkind  thrusts,  virtually  charging 
the  author,  though  admitting  his  "  thorough  know- 
ledge of  the  subject,"  with  positive  dishonesty  in 
using  •*  the  accurate  knowledge  he  possesses  ♦  ♦  ♦ 
to  teach  error**  and  who  **  covers  up  nis  weak  points 
with  a  great  flow  of  language,"  in  order  to  mislead 
the  readers  of  his  book,  "who  are  not  au  fait  in 
the  science  of  acoustics,"  even  accusing  him  with 
misrepresenting  the  authorities  he  quotes  by  a  pur- 
pose to  **  pick  out  a  sentence  here  and  there,  and 
interpolate  occasionally  some  qualifying  remark: 
♦  *  *  not  to  present  the  matter  fairly^*'  etc. 

Although  I  forgive,  I  will  not  forget;  and  will 
only  say  here  that  I  defy  any  man  to  place  his 
finger  on  a  single  quotation  in  the  hundreds  made 
in  The  Problem  of  Human  Life^  including  Evolu^ 
lion  of  Sounds  which  docs  not  fairly  represent  the 
meaning  of  the  author  cited.  An  educated  xuin 
ought  to  know  that  explanatory  interpolations, 
thrown  into  a  passage  quoted,  are  entirely  allow- 
able, to  save  quoting  the  context  or  to  avoid  much 
longer  explanations  afterward,  provided  such  inter- 
polated renoarks  are  duly  bracketed*  But  enough 
of  this. 

I  now  come  to  the  subject-matter  of  the  review, 
and  I  am  only  stating  vhat  you,  no  doubt,  Lave 
already  observed,  when  I  say  that  the  entire  argu- 
ment is  devoted  to  a  single  phase  of  the  sound- 
question;    and,    though   variously   elaborated,   in- 
volves but  one  assumed  principle  or  law  of  science, 
namely,  that  there  are  two  kinds  of  otr-watYSt  dif- 
fering from  each  other  in  the  most  essential  cha/ac- 
teristics, — one  kind,  such  as  those  produced  by  a 
fan,  traveling  only  about  five  feet  in  a  second  and 
only  capable  of  reaching  to  a  distance  of  twenty-five 
or  thirty  feet  in  a  still  room ;   and  another  kind, 
called  **  sound  waves,"  produced  by  the  motions  of 
a  tuning-fork's  prong  or  other  vibrating  sonorous, 
body;  and  of  such  an  entirely  different  nature  that 
they  are  capable  of  making  headway  through  the 
atmosphere  at  a  velocity  of  1 120  feet  a  second,  and 
I  to  a  distance,  often,  of  many  miles. 

The  reason  for  Professor  Brockett's  selecting  this 
phase  of  the  discussion,  and  devoting  his  entire 
review  to  it,  is  apparent.  This  law  of  two  kindr 
ofair^waves,  with  the  esisentially  difierent  charac* 
teristics  just  pointed  out,  lies  at  the  very  foundation 
of  the  wavc-tneor>'  of  sound,  and  without  which  it 
would  have  no  existence,  as  every  tyro  in  science 
knows  ;  and  this  law  being  seriously  assailed  in 
Evolution  of  Sound,  be  saw  that  unless  it  was  res- 
cued from  the  attack,  the  whole  undulaiorj'  hypoth- 
esis must  fall  to  the  ground.  Hence,  he  chose  to 
direct  all  his  force  to  this  single  aspect  of  the 
question. 

I  make  no  objection  to  the  way  he  states  my 
arfjument  based  on  i^^  fan  experiment;  and  I  only 
wish  to  impress  the  fact  uyon  your  mind  that  he 
admits^  as  he  is  necessarily  <  bligtd  to  do,  the  re- 
sult of  that  experiment  as  I  have  given  it.  namely, 
that  the  waves  thus  produced  travel  only  at  a  very 
slow  speed,  say  about  five  feet  in  a  second,  and  to 
a  distance  of  only  about  twenty-five  or  thirty  feet 
in  a  still  room;  while  he  attempts  to  account  for  it 
by  saying:  *'  Wi^  fan  makes  one  vibration  or piilse 
while  the  fork -prongs  make  384;  the  one  disturbs 
the  air  by  moving  slo7vly  through  it,  which  disturb^ 
ances  are  easily  adjusted  by  the  mobility  of  the  par^ 
ticlesy  while  the  other,  by  its  instantaneous  pulses^ 
sets  in  motion  sound-waves,** 
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As  he  has  thus  admitted  the  correctness  of  my 
explanation  of  the  fan  experiment,  I  now  propose 
to  show  that  it  is  ^^  fatal  though  unavoidable  ad- 
mission of  his  review,  and  that  by  it  alone  he  has 
annihilated  the  wave-theory  of  sound,  as  well  as 
his  entire  argument,  for,  by  this  admitted  fact  of 
the  fan  sending  off  air-waves  at  a  very  low  velocity, 
it  will  be  conclusively  proved  that  the  so-called 
*'  instantaneous  pulses,"  or  motions  of  the  tuning- 
fork's  prong,  to  which  he  so  repeatedly  calls  your 
attention,  can  not  by  any  possibility  send  off'^ air- 
waves any  swifter  in  proportion  to  their  own  rate 
of  velocity  than  can  the  motions  of  the  fan.  He 
has  selected  the  battle-field  after  **  much  and  clbse 
examination,"  and  upon  it  shall  the  battle  be 
fought. 

My  first  appeal  shall  be  to  logic  and  reason, 
without  any  special  reference  to  this  review,  but 
only  as  relates  to  the  improbability  of  thi  existence 
in  Nature  of  any  such  essentially  different  varieties 
of  air- waves  as  the  theory  requires;  after  which  I 
will  give  the  positive  proof,  in  various  ways,  that 
such  different  varieties  of  air-waves  can  have  no 
existence  in  fact. 

It  is  well  known  to  every  student  of  physical 
science  that  sound  travels  through  all  solid  and 
liquid  bodies  with  even  greater  velocity  than 
through  air.     Professor  Tyndall  says: — 

**  Tiie  velocity  of  sound  in  waUr  is  more  than 
four  times  its  velocity  i  i  air.  The  velocity  of  sound 
in  irjii  is  sev:nteen  times  its  velocirv  in  air.  The 
velocity  of  sound  alon<;  tlie  fibi^r  of  pirn'  ivood  is 
ten  tim.'s  its  velocity  in  air." — Lectures  vn  Sounds 

p.  47- 

Let  us  now  see  how  this  law  of  two  different 
kinds  of  air-waves,  upon  which  the  very  life  qf  the 
wave-theory  depends,  will  behave,  when  we  try  to 
harmonize  it  with  the  propagation  of  sound  through 
water  and  iron.  But  before  testing  it  thus,  I  wisli 
barely  to  call  your  attention  to  this  most  suggestive 
fact,  that  in  all  the  published  works  on  sound  not 
one  single  writer  has  ventured  to  discuss  the  nature 
of  this  indispensable  wave-motion  in  water,  iron, 
and  other  solid  and  liquid  bodies.  They  cautiously 
siear  entirely  clear  of  these  u^ly  questions  of  **  con- 
densations," '* rarefactions,"  **  wave-lengths,"  oscil- 
lations "to  and  fro  "of  the  wave  particles,  and 
'*  superpositions  "  of  a  number  of  systems  of  waves 
at  one  time  passing  through  iron,  although  they 
talk  and  write  learnedly  and  confidently  enough  of 
all  these  things  taking  place  in  the  passage  of  sound 
through  air.  Why  this  apparently  studied  silence 
in  relation  to  sound-waves  in  water  and  iron,  when 
these  writers  know  very  well  and  admit  that  sound 
travels  with  greater  facility  and  with  many  times 

freater  velocity  through  them  than  through  air  ? 
will  tell  you  the  reason,  whether  they  think  of  it 
or  not.  Air  b  invisible;  and  it  becomes  entirely 
convenient  to  fabricate  and  formulate  all  this  scien- 
tific nonsense  about  atmospheric  *'  condensations," 
"rarefactions,"  "oscillation  of  the  particles  to  and 
fro."  ••  sai>erpositions,"  etc.,  as  the  absurdity  of  the 
thing  can  not  be  detected,  s'nce  the  atmosphere 
can  not  be  seen.  But  should  they  attempt  to  apply 
their  philoiiOphy  of  amplitude,  or  "to  and  fro 
motions  of  tiie  particles  to  iron,  or  even  water, 
where  the  particles  are  visible  under  the  microscope, 
they  must  know,  if  they  reflect  at  all,  that  the  shal- 
low deception  would  be  exploded,  and  that  all  this 
pretended  wave-motion  as  the  principle  of  sound- 
propagation  would  be  at  once  demonstrated  to  have 


no  existence  in  fact.  But  as  long  as  they  can  keep 
us  away  from  iron^  or  anything  we  can  examiiie 
with  the  microscope  while  sound  is  passing  thiough 
it,  and  confine  our  attention  to  a  substance  like  'le 
air  that  can  not  be  seen,  there  is  no  end  to  theif 
rhetoric  about  xhis  ^*  sp/ietical  globe  of  air'* ''^t 
a  soap-bubble,"  as  Prolessor  Lrockett  expresses  it, 
which  forms  in  a  circle  all  around  the  tuning-fork! 
What  a  pity  that  some  one  of  his  students  dKwld 
not  request  him  to  give  an  ocular  demonstration  of 
his  theory  of  air- waves  by  generating  a  "spherical 
globe  "  of  iron  or  water  "like  a  soop-bubbie,"*  and 
let  them  look  at  it  under  the  microscope  !  These 
bubbles  ought  surely  to  form  in  uater  and  ircn.  if 
they  do  in  air  /  But  there  is  not  the  least  danger 
that  advocates  of  the  wave-theory  of  sound  »ill 
ever  perpetrate  such  a  folly  as  even  to  allude  lo 
these  little  globus  and  spheres  caused  by  sound 
in  connection  with  any  substance  that  can  be  seen, 
knowing,  as  they  must,  that  such  a  legitimate  ap- 
plication of  their  philosophy  to  visible  bodies  would 
instantly  explode  the  "scap-bubble"  fraud,  andtuni 
the  whole  wave-theory  into  ridicule  ! 
,  But  now  let  us  try  to  test  the  truth  of  this  theory 
in  air^  by  applying  It  to  water.  First,  then,  1  stale 
the  logical  and  incontroverdj^lc  piincii  le,  vhich 
no  one  will  question,  that  ir  air-nazes  constitute 
sound-waves  in  air^  then  water-vares  ccnsiituie 
sound-waves  in  water^  and  iron-Tiaves  constitute 
soufui-waves  in  iron.  One  has  r.o  need  of  a  scicn- 
tific  education  to  comprehend  or  see  the  force  of 
this  logical  truism.  Then,  as  sound-iicxi^s  in  wa'er 
must  be  water-waves^  just  as  found-wcAts  in  air 
must  be  air-waves, >it  involves  the  unavoidrble  ne- 
cessity of  Cwo  kinds  of  Mater-wa\es,  the  same  a^ 
Prof.  Brockett's  two  kinds  oi  air-uaves^ — one  kind 
slow  (from  two  to  thirty  feet  a  second),  ar.d  the 
other  kind  fast (4,500  feet  a  second), — one kiid vii- 
sible  and  the  other  kind  iniisible^  even  under  the 
most  powerful  microscope, — one  kind  with  an  am- 
plitude or  depth  of  furrow  equal  al\»ays  lo  cnejcct 
for  every  ten  feet  of  wave-lengthy  vs  hile  ihe  other 
kind  is  devoid  of  all  amplitude,  not  even  enough  to 
be  observed  under  the  microscope,  since  r.o  mcticn 
of  the  water-particles  "  to  and  iio  "  takes  place  br 
the  passage  of  sound,-  and  hence  there  are  no 
waves,  because  such  a  thing  ns  a  s)siem  of  waves 
without  amplitude  is  as  cbsurd  as  to  talk  of  a  rmn- 
bow  without  a  cuive. 

But  here  the  wave-theor}'  of  sound  runs  agauisl 
an  inexplicable  difficulty,  and  one  that  hopelessly 
crushes  it.  In  Evolution  of  Sound,  at  page  318, 
and  elsewhere,  I  quote  from  the  highest  living  ao- 
thorities  numerous  passages  declaring  that  sound- 
waves are  "  essentially  iclentical "  with  •uater-woves. 
are  "precisely  similar"  to  them,  ar.d  liavcl  **ei- 
actly  in  the  same  way."  These  are  the  very  words 
of  an  authority  no  less  than  Professor  Hclmhtlti 
himself,  the  greatest  living  exponent  of  the  w aye- 
theory  of  sound.  But.  mark  you,  he  said  this  with 
reference  to  atmospheiic  sound-waves,  the  thoujhi 
never  entering  his  mind  at  that  instant,  that  sound 
passes  through  water  with  much  greater  facility 
than  through  air,  and  consequently  should  have 
much  more  distinctly  marked  waves!  Had  this  idea 
flashed  across  his  mind  that  sound  pas5«s  throu£ii 
water,* — and  that,  too,  in  the  fonn  of  waves,— ne 
M-ould  instantly  have  seen  the  ridiculous  plight  in 
which  he  had,  unwittingly,  involved  the  entire  wave- 
theory;  for  if  sound-waves  in  air  arc  "essentially 
identical  "  with  water-waves,  and  if  they  are  **  ?»• 
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dscly  similar"  to  them,  and  if  they  travel  **  exactly 
in  the  same  way/'  then  sound-waves  in  water  must 
also  be  "precisely  similar"  to  waier-waves,  roust  be 
"essentially  identical  "  with  them,  and  roust  travel 
"exactly  in  the  same  way;*'  and  hence  it  follows, 
monstrously  absurd  as  it  is,  that  soumi-waves  in 
water  are  nothing  more  nor  less  than  water-waves! 
This  is  inevitable,  if  there  is  any  meaning  in  words. 
And  thus  we  not  only  annihilate  the  wave-theory 
9f  sound  both  in  air  and  water,  but  we  upset  all 
science  in  regard  to  the  velocity  of  sound  in  diflfer- 
ent  substances.  Observation  assures  us  that  all 
bounds  travel  through  water  at  the  uniform  velocity 
of  about  4,500  feet  a  second,  whether  such  sounds 
are  of  the  liighest  pitch,  having  a  theoretic  wave- 
length of  only  ofte  foot,  or  are  the  low  notes  of  the 
piauo,  with  theoredc  wave  lengths  in  water  of  over 
one  hundred  feel.  But  here  comes  Prof.  H  elmholtz, 
who  authoritatively  denies  this  feature  of  science, 
and  declares  that  sound-waves  travel  **  exactly  in 
the  same  \\xiy  "  as  water-wave?! 

What,  then,  is  the  result?  \^hy,  simply  that  all 
observation  in  regard  to  the  velocity  of  sound, 
vheiher  in  air  or  in  water,  is  wrong  from  beginning 
to  end;  for,  as  sound-waves  travel  "exactly  in  the 
same  way  "  as  water-waves,  there  ought  to  be  no 
uniformity  at  all  in  the  velocity  of  sounds  of  differ- 
ent pilch,  and  consequently  of  different  theoretic 
wave-lengths,  because  it  is  overwhelmingly  estab- 
lished in  Evolution  0/  Sound,  for  the  first  lime  in 
any  scientific  work,  that  the  velocity  of  all  water- 
vaves  must  vary,  by  the  necessity  of  wave-motion, 
ill  exact  proportion  to  the  loave-lcugths  of  any 
given  system^ — the  small  w.ives  of  one  inch  wave- 
length, caused  by  the  falling  of  drops  of  water, 
traveling  only  two  feet  in  a  ^ccond;  those  caused 
by  a  passing  steamboat,  with  ten  feet  wave-length, 
traveling  seven  feet  in  a  second;  while  ocean  bil- 
ious, with  thirty  to  one  hundred  feet  v.ave-lengths, 
travel  from  fifteen  lo  thirty  feet  a  second.  (Se^ 
pages  317  to  326.) 

This  single  consideration,  therefore,  without  the 
aid  of  another  proof,  overthrows  the  wave-theory 
of  sound  in  air  as  well  as  in  water,  because  in  the 
only  wave-motion  we  can  see  and  measure,  we  find 
that  an  immutable  law  prevails,  namely,  that  the 
velocity  of  all  waves  is  variable  and  in  proportion 
to  wave-length,  while  sounds,  whether  high  or  low 
in  pitch,  have  but  one  uniform  velocity  in  any  one 
substance,  thus  demonstrating  that  sound  does  not 
travel  by  wave-motion  at  all. 

I  will  here  venture  I'le  assertion  that  Professor 
Brockett  never  rend  this  arL;ument  at  all,  notwith- 
standing his  **  much  and  close  examination; "  for, 
if  he  had,  he  would  have  been  totally  confounded 
by  the  fact  that  tlic  very  nature  of  wave-motion 
flaily  contradicts  the  wave-theory  of  sound. 

Hut  I  have  not  yet  reached  the  culmination  of 
these  logical  and  common-sense  reasons  for  reject- 
ing air-waves  as  the  principle  of  sonorous  propaga- 
tion, nor  have  I  toucned  upon  the  greatest  absurd- 
ities which  such  an  assumption  necessarily  involves. 
I  have  already  stated  the  logical  fact,  that,  \{  sound- 
waves  in  air  consixixiXt  air-iitaves^  as  Prof.  Brockett 
teaches,  and  as  admitted  by  all  writers  on  the  sub- 
ject, \\ien  sound-waves  in  iron  constitute  iron-toaves. 
It  is  impossible  to  evade  this.  Further,  as  atmos- 
pheric sound-waves  are  formed  by  **  a  small  excur- 
sion to  and  fro*^  0/ the  air-particles t  thus  constituting 
Iheir  ••amplitude,"  without  which  air-waves  could 
not  exist  (see  many  quotations  to  this  efiect,  £volu- 


tion  of  Sounds  p.  78),  it  follows  that  itvn  sound-- 
7vaves  must  also  be  formed  by  **a  small  excursion 
to  and  fro  "  of  the  iron  particles^  thus  conslitulii  i; 
the  necessary  **  amplitude"  o{iron-wavcs,  and  witli- 
out  which  a  *'  wave  "  is  a  nonentity!  But  as  no  such 
•*  excursion  to  and  fro"  of  the  iron  particles  occur*; 
in  a  solid  mass  of  iron  when  conrlucting  sound, 
even  when  examined  under  the  most  powerful 
lenses,  and  consequently  no  **  amplitude  "  exists  in 
such  supposed  iron  undulations,  it  demonstrates 
that  there  is  no  wave-nfotion  in  iron  as  the  result  of 
sound,  and  hence  that  sound  must  pass  through 
iron  by  some  oiher  law;  and  if  through  iron  thtn 
through  air,  as  there  evidently  ^ can  be  no  two 
different  modes  or  piinciples  of  sound-propagation 
through  different  substances, — one  tt'<rt^^-moticn, 
and  another  something  else!  Hence,  the  undula- 
tory  theory  of  sound,  even  in  air,  breaks  down  of 
its  own  inherent  weakness. 

Should  it  be  said,  here,  that  in  the  propagation 
of  sound  through  iron  the  particles  may  move  **  tci 
and  fro,"  producing  the  necessary  '*  amplitude  "  as 
required  in  all  wave-motion,  but  not  sufficiently  to 
be  visible  under  a  microscope,  then  I  answer  ihnt 
such  invisible  and  infinitesimal  motion,  even  if  it 
occurs,  would  not  constitute  sound  capable  of  ad- 
dressing the  human  ear^  because  the  eye  is  ad- 
mittedly one  of  the  most  refined  and  sensitive  of  the 
avenues  to  perception;  and  this  being  so,  the>e 
supposed  motions  of  the  iron  particles,  which  can 
be  so  easily  heard  by  the  unassisted  car,  should,  if 
they  take  place  at  all,  be  plainly  visible  to  the 
naked  eye!  But  as  this  assumed  "amplitude" 
or  motion  of  tlie  particles  can  not  be  seen  when  the 
sight  is  magnified  a  million  fold,  it  is  conclusive 
evidence,  on  its  face,  that  such  motion,  if  it  takes 

Jdace  at  all,  is  a  million  times  too  trifiing  to  be 
jeard!  Thus,  again,  does  wave-motion  in  iron 
break  down;  and  with  it,  as  a  necessary  corollarj', 
wave-motion  in  air.  Let  Prof.  Brockett  try  his 
hand  on  this  problem,  instead  of  skipping  "here 
and  there"  and  dealing  in  glittering  generalities. 

But  it  is  maintained*  by  Professors  Tyndall, 
Mayer,  Snice,  and  in  fact  all  writers  »and  lecturers 
on  acoustics,  that  sound-waves  can  be  actually  ob- 
served to  run  along  an  iron  bar,  if  a  vibrating  sono- 
rous body  be  held  against  it.  This,  however,  is 
only  another  evidence  of  a  want  of  thoroughness 
and  critical  examination  on  the  part  of  physical 
investigators,  as  will  at  once  appear.  There  is  no 
question  but  that  a  molecular  tremor  may  be  de- 
tected running  along  a  bor  of  iron,  when  a  power- 
fully vibrating  tuning-fork  is  held  against  it,  to 
cause  this  tremor  can  be  felt  at  a  distance  of  many 
feet  from  the  fork.  But,  strange  as  it  mny  seem, 
these  tremors  which  are  but  incidental  to  the  fork's 
vibration,  having  nothing  whatever  to  do  wiih  the 
accompanying  sound-pulses,  are  mistaken  by  physi- 
cists for  the  sound  itself,  though  it  is  easily  demon- 
strable that  such  tremor  does  not  travel  along  the 
bar  at  a  velocity  of  one  hundred  feet  in  a  second, 
while  it  is  well  known  that  sound  itself  passes 
through  iron  at  a  velocity  of  more  than  19,000  feet  in^ 
the  same  time,or  more  than  twenty-five  times  swifter' 
than  a  rifle-bullet.  To  demonstrate  the  truth  of 
this  distinction,  an  acoustician,  needs  only  to  place 
his  ear  and  hand  against  one  end  of  a  long  strip  of 
pine  wood,  whilst  his  assistant  draws  a  saw,  or  other 
rough  instrument,  across  the  other  end,  andhe  will 
find  that  each  movement  of  the  saw  will  be  heard  very 
distinctly  some  time  before  the  incidental  tremor  will 
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reach  the  hand,  thus  shelving  that  the  sound  pulses 
and  the  accompanying  tremor  of  the  wood  are  two  very 
distinct  and  separate  classes  of  phenomena.  How 
plain  would  all  this  be  to  acousticians,  without  an 
argument',  if  they  could  but  once  recognize  this 
fundamental  distinction  between  sound-pulses  them- 
selves, and  the  incidental  air- waves,  water-waves, 
iron-waves,  or  wood-waves  occasioned  by  the  vibra- 
tions of  the  sounding  body  which  occur  at  the  same 
time!  Self-evident  as  this  distinction  must  be  to 
the  mind  of  every  careful  investigator,  after  the 
thought  has  been  once  suggested,  yet  it  is  a  fact 
that  no  writer  on  acoustics  has  ever  intimated  such 
a  thin^,  till  it  was  first  published  in  Evolution  of 
Sound. 

Now,  to  make  this  matter  so  plain  that  a  child  can 
grasp  it,  we  have  only  to  modify  the  experiment  of 
the  pine  strip,  by  holding  the  stem  of  a  large  tuning- 
fork,  while  vibrating,  in  a  jar  of  water,  and  then 
observe  that,  while  the  sound-pulses  pass  through 
the  water  and  ring  out  by  the  resonance  of  the  table 
on  which  the  jar  rests,  without  displacing  the  mole- 
cules of  the  water,  the  liny,  incidental  water-waves, 
generated  at  the  surface  by  the  tremor  of  the  fork's 
stem,  can  be  seen  passing  oft"  in  circles  all  around 
it.      These  are  the  identical  incidental  waves  or 
tremors  mistaken  by  Professors  Tyndall,  Spice,  and 
others   in    the   iron   bar  or   strip   of   wood,  which 
occur  nearly  simultaneously  with  the  sound-pulses. 
Acousticians  are  therefore  compelled  to  look  upon 
these  tiny  water-waves,  which  pass  off  in  concentric 
circles  round  the  stem  of  the  fork,  as  the  veritable 
sound  pulses  generated  by  the  fork,  not^vithstandiuo 
such  little  waves  are  plainly  observed  to  travel  only 
about  one  foot  in  a  second,  while  sound  is  knozvn  to 
travel  in  water  4,500 /Jr^/  in  the  same  time  I    There 
is  no  escape  from  this.      I  assert  here,  and  call 
upon  the  reader  to  witness,   that  any  distinction 
between  these   tiny  water-waves,    caused   by   the 
tremor  of  the  fork,  and  the  sound-pulses  generated 
at  the  same  time  is  entirely  impossible   according 
to  the  wave-theory,  since  precisely  the  same  inci- 
dental waves  in  air,  produced  by  the   to-and-fro 
movements  of  the  tuning-fork's  prongs,  are  claimed 
by  all  acousticians,  wit/iout  one  single  exception,  to 
constitute  atmospheric  sound-waves  iviih  their  **  con- 
densations and  rarefactions  "  I    As  these  incidental 
water-waves,  made  by  the  vibrations  of  the  fork,  are 
the  same  phenomena,  precisely,  as  the  air- wave  pro- 
duced by  the  same  vibrations,  and  since  the  former 
are  plainly  seen  to  have  nothing  to  do  with  the  ac 
companying  sound-pulses,  it  is  clear  that  the  latter 
must  be  regarded  in  the  same  light,  merely  inci- 
dental to  the  production  of  sound.    Yet  simple  and 
manifest  as  this  distinction  is,  and  lying  as  it  does 
at  the  very  foundation  of  acoustical  science,  it  re- 
mains an  astounding  fact  that  it  has  been  wholly 
hidden  from  the  minds  of  the  physical  investigators 
of  the  world  up  to  the  present  time.*    I  claim  no 
credit  for  having  made  and  first  given  to  the  world 
this  superficial  discovery,  but  I  do  discredit  the  in- 
telligence of  a  professional  acoustician,  or  even  a 
tyro  in  science,  who  can  not  grasp  such  a  self-evid- 
ent distinction  the  moment  it  is  presented  to  him. 
Prof.  Brockeit  fails  entirely  to  recognize  it,  though 
it   is    stated    in  various   places    in    Evolution    of 
Sound,  which  he  had  so  "carefully  read",  and  not- 
withstanding his  entire  argument  involved  that  very 
distinction. 

This   same  class  of  phenomena  occurs  in   the 
sounding  board  of  &  piano,  against  which  the  vi- 


brating strings  have  their  bearing,  thus  producing 
that  augmentation  of  the  tones  of  the  strings  uhich 
we  call  resonance.  The  board,  however,  docs  not 
vibrate  as  a  whole  or  bodily,  as  the  wave-iheory 
teaches,  in  order  to  send  off  air-waves.  If  it  did, 
it  could  only  be  at  a  rate 'corresponding  to  its  own 
vibrational  number,  which,  as  shown  at  page  84, 
would  change  the  pitch  of  all  the  strings  to  the 
normal  pitch  corresponding  to  the  board's  vibra- 
tional swing.  The  production  of  sound  being 
tnolecular  in  the  strings  (see  page  93),  its  aupnent- 
ation,  by  the  resonance  of  the  board,  must  als9 
result  from  the  molecular  trentor  of  tho  wood. 
Hence,  any  solid  bo<1v,  such  as  metal,  pressed 
against  the  board,  checks  its  molecular  tremor  and 
diminishes  the  resonance.  1  his  keeps  the  distinc- 
tion clear  between  the  true  cause  of  sound  (molecular 
action)  and  the  erroneous  view  of  air-waves,  >*bich 
would  necessarily  require  the  bodily  vibration  of 
the  sounding  board,  a  thing  impossible  to  lake 
place  for  all  the  different  strings  at  the  $ame  time, 
as  shown.  I  may  not  have  been  clear  on  the  sub- 
ject of  resonance  in  the  body  of  this  monograph, 
but  the  above  is  what  I  wish  to  be  understood  as 
teaching. 

But  1  now  come  to  the  most  startling  absurdity, 
bearing  upon  this  phase  of  ihe  wave-theory,  ever 
taught  as  science,  though  it  is  an  inseparable  pari 
of  the  current  hypothesis.  I  will  point  it  out  wi  h 
some  care,  and  particularly  invite  to  it  the  attention 
of  Prof.  Brockeit. 

The  wave-theory  teaches  that  if  the  great  orpm- 

Eipe,  which  produces  the  lowest  note,  (sixteen  vi- 
rations  in  a  second,  as  stated  in  Prof.  Biacema  s 
recent  work),  should  be  sounded  in  contact  with  a 
mass  of  iron,  the  tone  thus  produced  would  travtl 
through  the  mass  in  veritable  waves  or  undulations, 
consisting  of  actual  condensatiotts,  rarefactions,  and 
wave-lengths.  But  what  would  be  the  length  of 
such  undulations,  from  condensation  to  condersa- 
libn,  according  to.  this  highly  scientific  and  mathe- 
matically formulated  theor)'  ?  I  answer — elncu 
hundred  and  ninety  feet  I  \\  hat  should  be  the  cm- 
plitude  or  depth  of  sinus  in  undulations  having 
such  prodigious  wave-lengths,  according  to  the  pio- 
portion  which  prevails  in  all  systems  of  water- 
waves  ?  I  answer — more  than  cite  hundred  feet, 
giving  them  about  three  times  the  magnitude  of  ilie 
largest  ocean  billows  ever  seen  !  Docs  Professor 
Brockett  believe  in  these  enormous  iron  billows, 
with  a  dimension  in  wave-lengths  of  nearly  a  qcar- 
ter  of  a  mile  from  crest  to  crest,  as  the  result  of  an 
organ  tone  ?  He  certainly  does  and  must,  if  he 
believes  in  the  wave-theory  of  sound,  since  this  is 
a  legitimate  deduction  from  that  theory  as  every 
candid  acoustician  will  admit  ;  and  no  wonder 
Prof.  Robert  Spice  was  forced  to  declare,  iihen 
the  writer  laid  before  him  this  consequence  of  the 
wave-theory,  that  the  idea  of  such  enormous  iron* 
waves,  caused  by  sound,  was  a  manifest  absurdiiv, 
and  hence  that  the  wave-theory  itself  could  not  L< 
true.* 


*  Since  the  first  edition  of  this  reply  to  Prof.  Brockett 
was  published,  I  have  Jcamed,  throupn  a  friend  who  bed 
occasion  10  Interview  Prof.  Spice,  thai  he  now  denies 
having  any  doubt  as  to  the  correctness  of  the  wave-ihcory, 
and  even  denies  ever  having  admitted  anythiof^  of  ibe 
kind  to  me.  I  regret  that  1  am  called  upon  to  *a>;,  oref 
my  signature,  that  in  more  than  one  conversation  with  roc 
on  this  subject,  he  distinctly  admitted  that  be  did  not  be- 
lievc  in  the  correctness  of  the  wave-theory  of  sound,  nor 
the  undulatory  theory  of  hgbt,  though  not  prvpmd  v 
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To  a  physicist  1  NA'Ould  not  need  to  waste  a  single 
line  in  proving  that,  in  accordance  wiih  the  current 
theory,  the  organ-tone  named  must  pass  through 
iron  by  means  of  these  stupendous  undulations 
more  than  a  thousand  feet  long,  as  measured  from 
the  center  of  one  condensation  or  cre^t  to  the  center 
of  another.  A  professor  of  physical  science  knows 
that  it  is  so,  unless  he  has  sliut  his  eyes  to  the  un- 
avoidable absurdities  which  arc  the  legitimate  con- 
sequences of  this  theory.  But  to  students  who  are 
"not  au  fait  in  the  science  of  acoustics  **  or  who 
arc  not  read  up  in  the  mysteries  of  this  mathcmat' 
iiolly  formulated  hypothe>is,  it  may  not  be  so  plain. 
It  shall  therefore  be  proved  in  a  single  paragraph. 

If  we  divide  the  distance  sound  travels  in  a  sec- 
ond by  the  number  of  vibrations  any  sounding  ])ody 
makes  in  a  second,  we  of  course  determine  the 
wave-lengths  of  that  or  of  any  other  sound  of  a 
given  pitch,  since  the  pitch  of  any  tone  is  caused 
by  the  number  of  vibrtiaons  of  the  sounding  body 
in  a  second  which  produces  it, — while,  according 
to  the  theory,  each  vibration  sends  off  a  wave, 
whether  in  air,  water,  iron,  or  whatever  other  con- 
ducting medium.  Now,  as  sound  travels  in  air,  at 
60  degrees  Fahrenheit,  1 120  feet  in  a  second,  and 
seventeen  times  swifter  in  iron,  it  must  therefore 
have  a  velocity  in  iron  of  19,040  feet  in  a  second, 
which,  divided  by  16,  the  number  of  vibrations  of 
this  low  organ-tone  in  a  second,  shows  the  wave- 
lengths, of  a  sound  of  that  pitch  in  iron  to  be  eleven 
hundred  and  ninety  feet  from  crest  to  crest,  as  just 
stated,  and  as  any  one  can  verify.  This  is  a  fair 
specimen  of  the  beautiful  theory  I  have  the  lionor 
of  opposing ! 

But  the  most  startling  feature  of  this  ••scientific" 
hypothesis  remains  to  be  stated.  It  presents  us 
with  the  anomaly  of  iron  undulations  —  actual 
waves — nearly  twelve  hundred  feet  long  from  crest 
to  crest,  but  without  an  amplitude  or  depth  o^  fur- 
row of  even  the  one  millionth  of  a  hair's  breadth! 
One  would  really  think  that  a  professor  of  physical 
science,  competent  to  retain  a  chair  in  a  respect- 
able college,  would  be  ashamed  to  have  the  stu- 
dents know  that  be  was  capable  of  believing  in  a 
theory  which  involves  and  necessarily  teaches  such 
a  monstrous  impossibility  as  that  a  certain  sound 
passes  through  iron  in  actual  waves  or  undulations 
eleven  hundred  and  ninety  feet  from  crest  to  crest, 
and  then  stultify  himself  and  the  theory  by  admit- 
ting, as  he  is  forced  to  do,  that  such  stupendous 
undulations — four  times  the  size  of  the  largest  ocean 
billows — are  devoid  of  all  atnplitude^  the  only  thing 
that  constitutes  an  undulation!  Surely  such  absurd 
nonentities  as  these  can  not  be  called  **  waves/' 


accept  the  corpnacular'  hyf)othests,  believing  it  possible 
that  some  midale  ground  might  t>e  discovered.  I  say  this 
much  in  vindication  of  myself,  and  will  add,  that  if  Prof. 
Spice  now  claims  to  t>elieve  in  the  scientific  correctness  of 
the  wave-theory  of  sound,  and  that  my  arguments  against 
it  are  fallacious,  lie  has  an  excellent  opportunity  of  setting 
the  public  right  by  meeting  the  author  of  The  Efolwtion  ^ 
Saumdy  face  to  face,  before  a  New  York  or  Brooklyn  audi- 
ence, in  a  friendly  discussion  of  the  whole  question.  As 
he  is  a  professional  and  public  lecturer  on  acoustics,  of 
considerable  celebrity,  he  must  be  competent  to  sustain 
the  theory  if  it  is  defensible  at  all,  and  hence  the  nublic  in- 
vitation thus  given  is  entirely  legitimate,  whether  he  is 
disposed  to  accept  it  or  not.  Should  he  decline  to  ^in  me 
in  an  open  ventilation  of  this  subject  as  here  intimated, 
teachefs,  as  well  as  students  of  science,  will  be  able  to  ap- 
preciate the  force  and  value  of  his  denials,  or  even  of  his 
pablio  expositions  of  the  wave-theory. 

A.  WiLPORO  Halu 


for,  in  the  name  of  Webster's  Dictionary,  what  is 
a  wave  with  the  amplitude  left  out  ? 

In  concluding  this  part  of  the  inquiry,  I  now  afk 
intelligent,  common  sense,  thinking  men.  to  tell  me 
if  such  hypothetic  philosophical  monstrosities  as 
these  iron  undulations  without  amplitude,  can  be 
scientifically  or  rationally  called  '"^tiavcs  "/*  If  not, 
then  sound  manifestly  travels  through  iron  by  some 
other  law  than  wave-motion;  and  if  through  iroti 
then  through  rtiV,  since,  as  just  remarked,  even 
Prof.  Brockett,  with  all  his  "hardihood,"  would 
not  venture  to  claim  two  distinct  principles  of 
sonorous  propagation  through  different  substances, 
lest  he  might  thereby  involve  his  *'  mathematically** 
formulated  theory  in  the  necessity  of  accounting 
for  a  separate  mode  of  travel  for  every  known  sub- 
stance. 

I  now  come  directly  to  the  consideration  of  Prof. 
Brockett's  criticisms,  in  the  course  of  which  I  have 
promised  to  produce  positive  proof  xhini  air-waves 
sent  off  by  the  motion  of  a  tuning-fork's  prong  can 
not,  in  the  nature  of  things,  travel  any  faster  than 
can  the  air-waves  sent  off  from  a  fan ,  or  even  fiom 
a  stich  of  the  same  size  as  the  prong,  and  moving 
through  the  air  with  the  same  velocity  ;  and,  in 
doing  so,  I  will  of  course  shatter  the  wave-theory 
of  sound,  since  there  can,  in  that  event,  be  no  air- 
waves corresponding  in  velocity  to  sound-pulses. 
I  ask  you  to  carefully  note  the  fellow  ing  considera- 
tions. 

In  Evolution  of  Sound  I  make  the  assertion,  and 
claim  to  have  established  its  tiulh  by  many  illus- 
trations, that  it  is  not  possible  for  even  the  most 
skillful  advocate  of  the  current  theory  of  sound  to 
touch  the  hypothesis  with  his  pen  and  write  a  single 
page  in  explanation  of  its  details  without  being 
forced  into  self-contradictions,  not  from  any  fault 
of  his  intellect  or  education,  but  alone* from  the 
inherent  absurdity  of  the  theory,  based,  as  it  is. 
upon  laws  and  principles  in  conflict  with  Katuie 
and  with  one  another. 

I  will  give  an  illustration  of  the  truthfulness  of 
this  charge  by  proving  that  Prof.  Brockett,  even  in 
this  short  review,  has  been  compelled  not  only  to 
contradict  himself  several  times  and  in  .several  dif- 
ferent ways,  but  to  flatly  contradict  Tyndall.  Helm- 
holtz,  and  every  acoustician  who  has  written  on 
sound.  This  seems  like  a  serious  charge,  but  I  will 
make  every  word  of  it  good  by  quoting  his  own 
language. 

Here  is  a  self-contradiction  which  is  entirely 
fatal  to  his  theor}'.  He  admits  that  the  aggregate 
rate  of  travel  of  the  prong  of  a  tuning-foik  is  only 
eight  inches  in  a  second.  These  are  his  words:  "It 
is  true  that  the  prong  of  the  fork  moves  only  eight 
inches  in  the  aggregate  in  a  second."  Then  put 
this  statement  along  w  ith  another,  as  follow  s:  * '  Only 
instantaneous  pulses  w  ill  compress  the  air  suddenly, 
and  constitute  a  sound-wave^  *  and  it  will  take  but 
a  moment  to  point  out  the  flattest  possible  self- 
contradiction.  First,  we  must  know,  from  his  own 
use  of  the  word,  what  meaning  he  attaches  to 
*•  pulse."  He  evidently  does  not  mean  the  repealed 
starts  and  stops  oi  the  prong  while  vibrating,  but  its 
actual  motion  while  travelings  after  starting  and 
before  stopping.  We  have  positive  proof  that  this 
is  his  meaning,  because  he  calls  the  movement  of  a 
fan  through  a  single  sweep  of  seven  feet  a  "pulse." 
Note  his  words:  "  Is  not  one  pulse  of  sei'cn  feet  per 
second  slow  motion  ?'*  Then,  as  the  "pulse  '  of  the 
fan  is  its  actual  travel  "  seven  feet,"  and  has  nothing 
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to  do  with  its  start  and  stop,  it  follows  that  the 
**  pulse  "  of  a  prong  is  its  actual  travel  a  sixteenth 
of  an  inch ^  or  through  one  of  its  sweeps,  and  has 
nothing  to  do  with  its  start  or  stop  !  Now  comes 
the  contradiction.  He  admits  that  the  actual  travel 
of  a  prong  during  a  second,  leaving  out  its  starts 
and  stops,  is  but  **  eight  inches,"  or  only  one  tenth 
as  fast  as  the  fan  travels.  And  as  the  fan's  travel  is 
**slow  motion,"  the  prong's  travel  is  ten  times 
slower ^  and  therefore  can  not  be  an  **  instantaneous 
pulse  /  "  Now  take  his  other  statement  that  **  Only 
instantaneous  pulses  will  compress  the  air  suddenly  " 
and  the  bottom  falls  out  of  his  whole  criticism, 
sliowing  that  the  motion  of  the  prong,  not  being 
*'  instantaneous"  but  *'  slow  motion  "  —  much 
slower  than  the  fan's  movement — can  not  compress 
**  the  air"  or  send  off  waves,  even  as  swiftly  as  can 
the  motion  of  the  fan  !  This  I  caW  positive  trooJ\ 
and  obtained  directly  from  the  highest  living^  au- 
thority, so  far,  at  least,  as  this  discussion  is  con- 
cerned,— namely.  Prof.  R.  L.  Brockett,  A.  M. 

But  look  at  the  thing  philosophically  for  one 
moment.  What  a  shallow  idea  to  advance  as  part 
of  a  "mathematically"  formulated  theory  of  sci- 
ence, that  this  slow  motion  of  a  prong,  if  it  only 
Slops  after  traveling  a  sixteenth  of  an  inch,  will 
send  off  an  air- wave  at  a  velocity  of  I120  feet  in  a 
second;  but  if  it  goes  on  at  the  same  rate  of  travel 
seven  feet  before  stopping,  it  will  only  drive  the 
atmospheric  disturbance  with  a  velocity  of  Jive  fiet 
in  a  second  !  Yet  this  is  exactly  what  this  "estab- 
lished "  theory  teaches.  If  the  prong  advances  a  six- 
teenth of  an  inch  at  the  slow  rate  of  **  eigl.t  inches  " 
in  a  second  and  stops,  then  off  shoots  an  air-wave  at 
a  velocity  of  more  than  a  thousand  leet  in  a  second; 
but  if  the  same  prong  should  travel  on  seven  feet 
at  ten  times  this  velocity^  and  stop,  as  does  the  fan, 
then,  presto  !  it  sends  a  wave  only  five  feet  in  a 
second,  "which  disturbances  are  easily  adjusted 
by  the  mobility  of  the  particles  !  "  Yet  just  such 
mechanical  puerility  as  this  is  taught  in  all  our  col- 
leges as  a  part  of  physical  science. 

Does  not  reason  teach  any  man,  who  pretends  to 
think  at  all  on  questions  of  philosophy,  if  the  mo- 
tions of  a  pronj;,  or  a  slick,  or  anything  else,  to  a 
distance  of  a  sixteenth  of  an  inch  at  a  given  ve- 
locity shall  produce  a  certain  mechanical  effect 
upon  the  air,  that  the  same  motion  continued  an 
inch,  or  ^foot,  or  ten  feet,  must,  for  each  sixteenth 
traveled,  produce  at  least  an  equal  mechanical 
effect  ?  Yet  this  insane  theory,  that  has  been  ^^es- 
tablished mathematically,^*  as  Prof.  Brockett  de- 
clares, teaches  that  if  the  prong  moves  a  sixteenth 
of  an  inch  at  a  velocity  of  eight  inches  in  a  second, 
and  stops,  it  will  send  off  an  air-wave  two  hundred 
times  swifter  than  if  it  moves  seven  feet  before 
stopping,  and  even  at  ten  times  that  velocity  I  No 
difference,  according  to  this  theory,  how  slow  a 
body  advances,  if  only  at  the  rate  of  eight  inches 
in  a  second,  so  it  only  stops  often  enough,  it  pro- 
duces an  enormous  effect  at  each  motion  in  the  ve- 
locity at  which  it  sends  off  air-waves;  but  if  it  stoj  s 
but  once,  and,  after  moving  seven  feet  at  ten  limes 
higher  velocity,  its  effect  on  the  air  is  two  hundred 
times  less  I  Common  senses  would  tell  us  that  the 
result  ought  to  be  exactly  the  reverse, — the  long 
continuous  sweep  producing  vastly  the  greater 
effect  on  the  air. 

The  unvarnished  truth  is  that  Prof.  Brockett  does 
not  know  the  meaning  of  the  words  he  employs, 
though  he  uses  them  in  strict  accordance  with  the 


wave-theory.  To  quote  him :  "  This  is  a  cluijt 
no  one  should  make  without  proof.  Letmefn- 
duce  it:* 

Take  for  example,  his  incorrect  use  of  the  word 
*•  motion,"  which,  above  all  other  words  in  thisdi*. 
cussion,  needs  to  be  employed  correctly.  Now, 
every  tyro  knows,  or  can  easily  know,  that  motien 
signifies  the  act  of  a  body/^ jj/Vt^ f rom  one  position 
to  another.  This  is  its  primary  and  universal 
meaning,  as  all  vocabularies  teach.  It  does  not 
signify  the  number  o{  starts  and  stops  a  body  makes 
in  a  given  time,  but  the  actual  travel  of  ihe  body 
while  moving,  after  starting  and  before  stopping. 
But  Prof.  Brockett,  either  unaware  of  this  true 
meaning  of  the  word  or  else  to  cover  up  the  "  weak 
points"  in  his  theory,  asks  you,  "  Is  not  384  pulses 
or  vibrations  rw//</  motion  ? — and  is  not  one  pulsed 
seven  feet  per  second  slow  motion  in  comparison  ?" 
And,  this,  loo,  mark  you,  notwithstanding  he  had 
just  admitted  that  the  actual  travel  of  the  prong  in 
either  direction  was  but  eight  inches  in  a  seconder 
one  tenth  the  distance  of  the  fan's  travel.  He  thus 
erroneously  supposes  that  the  succession  of  numer- 
ous starts  and  stops  of  the  prong  constituted  its 
"  rapid  motion  "  without  aiiy  regard  to  wheiher  the 
prong  traveled  an  inch  or  seven  feet  in  a  second, 
w  hile  the  one  start  and  stop  of  the  fan  in  a  second 
constituted  '*  slow  motion,  '  even  if  it  its  travel  had 
been  a  hundred  feet  in  the  same  time !  Thus  a 
meteor,  shooting  athwart  the  heavens,  would  be  sicw 
motion  according  to  this  critic,  because  it  did  not 
stop  and  start  a  good  many  times  in  its  course ! 

i'here  is  no  mistake  about  this  meaning  of  the 
word  "  motion,"  as  he  employs  it.  If  a  prong 
starts  and  stops  often  enougn  it  is  "  rapid  motion  " 
if  it  only  advances  an  inch  in  a  second  ;  but  if  it 
advances  seven  feet  in  a  second,  or  eighty-four  times 
as  fast,  it  is  "  jA?w  motion  in  comparison,"  becacse 
it  did  not  start  and  stop  a  good,  many  times  on  the 
way !  Yet,  if  this  confident  critic  were  traveling 
by  a  train  of  cars,  he  would  hardly  write  you  that 
the  train  made  "  rapid  motion  "  through  the  cocn- 
try  because  he  happened  to  be  drawn  by  a  ricketty 
locomotive  which  was  compelled  to  stop  and  stsn 
every  half  minute  !  He  would,  no  doubt,  be  alle 
to  catch  the  true  meaning  of  ihe  word  "moiion' 
in  such  a  case,  and  see  that  the  stops  and  starts 
instead  of  constituting  the  train's  "  motion,"  were 
directly  opposed  to  it;  and  had  his  common  sense 
only  come  to  the  aid  of  his  uncommon  science  in 
like  manner,  while  tr}ing  to  analyze  the  motions 
of  a  prong  and  their  mechanical  effects  on  the  air, 
he  would  never  have  been  led  into  the  use  of  such 
"ridiculous  phrases  "as  calling  eight  inches  a  se- 
cond "rapid  motion,"  and  "seven  feet  a  second 
slow  motion  in  comparison  !  "  There  is  one  of  his 
personal  remarks  I  am  sorry  I  can  not  quote  in 
return :  "lie  kneiu  better  I " 

Now,  whether  the  prong  of  a  tuning-fork  really 
moves,  while  traveling  through  one  of  its  swings, 
at  a  rate  of  velocity  of  only  "  eight  inches"  in  a 
second,  as  Prof.  Brockett  admits,  or  many  limci 
faster,  it  matters  nothing  in  this  argument  again^ 
the  wave-theory.  Should  it  even  travel  at  ten  times 
this  rate  of  speed,  it  would  only  equal  the  fan's 
velocity,  which  the  Professor  truly  declares  to  be 
"slow  motion."  The  absurdity  of  the  thing  of 
which  I  complain,  is  in  teaching,  as  does  Professor 
Brockett,  and  as  do  all  writers  on  sound,  that  this 
prong,  in  moving  one  sixteenth  of  an  inch  oaty^ 
produces  two  hundred  times  more  mechanical  ef<^ 
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0%  the  air  than  if  it  moved  seven  feet  at  t/ie  same 
rate  of  velocity  / 

I  believe  I  am  fully  justified  in  the  assertion  that 
Prof.  Broekett  has  not  read  the  book  at  all  **  care- 
fully," or  more  than  merely  glanced  at  it  '*here- 
and  there  ;"  for,  if  he  had  rtad  it,  why  does  he  go 
ioto  an  explanation  to  convince  you  that  I  deny 
the  possibility  of  compressing  the  air,  and  thereby 
generating  heat  ?  He  assures  you  that  •*wiih  a 
piece  of  apparatus  belonging  to  the  college  "  he 
can  compress  the  air  so  as  to  ignite  tinder.  Yot 
he  must  have  been  aware,  had  he  read  the  book, 
that  you  knewr  all  about  this  matter,  which  was 
fully  explained  and  admitted  in  Evolution  of  Sounds 
in  u'hich  I  showed  that  amadou  could  be  ignited 
by  heat  thus  generated.  Then  he  adds;  **Yet 
Wilford  has  the  hardihood  to  use  ridiculous  phrases 
in  alluding  to  these  condensations ^  ami  rarefactions 
as  if  they  had  no  existence  in  fact, " 

Now,  I  protest  that  if  this  critic  really  read  the 
book  and  was  honest  in  making  this  statement,  he 
is  entirely   incapable   of   untlerstanding  what    he 
reads.     I    carefully  explained   the   principle,    and 
showed  how  the  air  could  be  condensed  and  rare- 
fied, thus  producing  heat  and  cold,  by  the  action 
of  a  piston  in  a  tube,  ahd  made  an  elaborate  esti- 
mate of  the  mechanical  force  it  would  take  to  con- 
dense a  given  quantity  of  air  sufficiently  to  generate 
the  heat  required  by  the  wave-theory,  according  to 
the  estimate  of  Laplace.    My  *  *  ridiculous  phrases, " 
therefore,  were  employed  in  exposing  the  **  ridicu- 
lous "  idea  that  a  locust  by  stridulaiing,  or  moving 
its  legs  across  the  nervures  of  its  wings,  could  exert 
enough  mechanical  force  or  pneumatic  pressure  to 
condense   the   four  cubic  miles  of  air  throughout 
which  its  sound  was  heard,  and  thereby  generate 
hsat  sufficient  to  aid  '* one-sixth"  to  the  velocity 
of  its  sound,  as  the  wave-theory  imperatively  re- 
quires !    Why  did  not   Prof.  Broekett  find  it  con- 
venient to  see  this  argument  if  he  had  really  read 
the  book '*  carefully  ?"      It  seems   tq   have  been 
more  in  accordance  with  the  object  he  evidently 
had  in  view  to  utterly  ignore  a  dozen  just  such  un- 
answerable arguments  as  this  ;  and,  in  lieu  of  it,  to 
accuse  me  of  using  "ridiculous   phrases"  about 
the  philosophical  experiment  of  compressing  and 
heating  the  air,  so  well  understood  by  all  scientific 
students.     Is  this  a  specimen  of  that  fairness  and 
that  paramount  desire  for  nothing  but  the  truth,  of 
which  professors  of  physical  science  so  constantly 
boast  ?    And  in  contrast  with  this  manifest  skulk- 
ing of  the  main  difficulties,  I  ask  any  reader  of  my 
treatise  on  sound  to  point  to  a  single  consideration 
referred  to  by  writers  to  favor  the  idea  of  wave- 
motion,  that  is  not  fairly  and  squarely  attacked, 
without  showing  the  slighest  disposition  to  evade 
or  dodge  the  force  of  the  arguments  used. 

Had  Prof.  Broekett  done  nothing  else  in  his 
entire  review  but  take  up  that  one  argument  based 
on  the  stridulation  of  the  locust,  and  had  he  tried 
to  show  how  it  was  possible  for  an  insect  by  mov- 
ing its  legs  to  compress  and  heat  four  cubic  miles 
of  air,  and  thus  add  *'  one-sixth  "  to  the  velocity  of 
its  sound,  while  actually  exerting  a  mechanical 
force  sufficient  to  shake  2,000.000,000  tons  of  tym- 
panic membranes,  as  so  clearly  shown  to  be  taught 
by  the  wave-theory  of  sound,  it  would  have  been 
vastly  more  creditable  to  him  as  a  candid  scientific 
investigator  than  deliberately  to  ignore  it  by  mis- 
representing the  author  he  reviews. 
I  now  comt  to  another  positive  proof,  growing 


directly  out  of  Prof.  Brockett*s  admissions,  that  the 
air-waves  sent  off  by  a  vibrating  tuning-fork  do  not 
constitute  its  sound  pulses, — an  argument,  by  the 
way,  against  the  undulatory  theory,  which  admits 
of  no  kind  of  reply  ;.and  if  Prof.  Broekett  thinks 
differently  he  is  at  perfect  liberty  to  try  his  hand 
at  it.  To  prepare  for  this  evidence,  I  will  first 
quote  his  exact  language  : — 

'*  His  fan,  with  the  *  one-man  power,'  can  only 
disturb  the  air,  and  can  i)ot  produce  a  sound-wave, 
because  it  (the  fan)  is  not  elastic ;  and,  if  it  were, 
even  his  *  one-man  power,'  without  tJu  aid  of  inc.- 
chincry^  would  not  be  able  to  give  tlie  requisite  ve- 
locity to  produce  a  sound-wave" 

Before  framing  my  argument,  however,  on  this 
fatal  admission,  I  wish  again  to  refer  to  his  incor- 
rect use  of  words.  Throughout  this  review  he 
uses  the  phrase  *^ elastic  body"  for  sonorous  body  ; 
and  in  the  most  absurd  manner  denies  that  a  fan 
is  **  elastic,"  when  anyone  knows  that  a  fan  may 
be  even  many  times  more  elastic  than  the  stilt 
prong  of  a  tuning-fork,  or  a  bell.  He  evidently 
meant  that  a  fan  was  not  sonorous.  A  piece  of 
caoutchouc  or  soft  rubber  is  one  of  the  most  elastic 
bodies  in  existence  ;  but  I  never  heard  of  it  being 
remarkably  j^;:r<7n7Mj.  This  outlandish  employment 
of  a  common  and  familiar  word,  and  in  a  way  en- 
tirely foreign  to  its  signification  as  given  in  any 
dictionary,  is  certainly  refreshing,  coming  from  one 
of  the  leading  chairs  of  a  first-class  college. 

But  the  admission  to  which  I  refer,  in  the  quota- 
tion just  made,  and  which  contradicts  all  the  Pro- 
fessor has  tried  to  inculcate  in  this  review  is,  that 
with  the  aid  of  *' machinery  "  attached  to  \\\t.  fan 
its  air-waves  might  be  driven  off  with  increased  ve- 
locity^ and  thus  come   nearer  constituting  sound- 
waves, than  if  the  fan  was  propelled  by  **  one-man 
power,"  as  in  my  experiment.     The  principle  thus 
admitted  is  evidently  correct,  as  any  one  can  soon 
determine,  and  as  I  ascertained  in  my  experiment, 
namely,  that  the  air-waves  sent  off  by  swinging  the 
fan  to  and  fro  traveled  with  a  velocity  in  proportion 
to  the  force  applied  in  operating  the  fan.     If  the 
fan  was  moved  with  little  force  the  air-disturbances 
would  travel  sluggishly;  but  if  the  fan  was  operated 
vigorously,  with  the  full  strength  of  my  arm,  the 
waves  would  naturally  make  headway  through  the 
air  with  increased  velocity;  and  consequently  Prof, 
Broekett  is  right  in  assuming  that  if  the  fan  were 
operated  by  powerful  **  machmery  *'  the  waves  gen- 
erated would  necessarily  travel  with  much  greater 
velocity.     Since,  therefore,  he  admits  this  principle 
to  be  correct,  he  thereby  acknowledges  tl>e  wave- 
theory  of  sound  to  be  false  from  root  to  branch;  for 
that  theory  teaches,  as  every  one  knows,  that  air- 
waves, sent  off  from   a    tuning-fork  whose  feeble 
motions  a  single  hair  will  check,  travel  with  exactly 
the  same  velocity  as  do  the  waves  driven  from  a 
powerful  steam  siren,or  fog-horn,  operated  by  the 
**  machinery  "  of  a  twenty  horse-power  engine  ! 
Thus,  again,  by  one  of  the  inevitable  self-contra- 
dictions  inseparable   from   the   theory,  the  whole 
hypothesis  is  destroyed  ;    for  all  know,  that  while 
air- waves  will  travel  with  greater  velocity  if  greater 
force  be  applied  in  driving  them  off,  every  sound 
travels  with  one  uniform  velocity  in  air,  whether 
it  be  the  feeble  sound  produced  by  a  musquito's 
wing,  or  the  thundering  report  of  a  fifteen  inch 
Krupp  gun  ! 

My  learned  reviewer,  therefore,  by  the  cleverest 
blander  imaginable,  while  attempting  to  criticise 
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my  fan  experiment,  has  unwittingly  stumbled  upon 
an  important  scientific  principle  which  most  sig- 
nally lets  the  bottom  drop  out  of  his  review  by 
demonstrating  that  the  sound- pulses  from  a  vibra- 
ting tuning-fork  must  be  somethitv^  entirtily  differ- 
ent from  the  trifling  air-waves  thus  put  \\\  motion. 
— a  something  which  radiates  and  travels^  not  by  me- 
chanical propulsion  at  all^  but  by  its  own  peculiar 
law  of  conduction^  and  witJwut  any  relation  to  the 
force  which  t/ie  sonorous  body  exerts  on  the  surround- 


ing air. 


lioiv  beautifully  is  this  view  of  sound  illustrated 
by  the  substantial  current  of  electricity  which  travels 
through  a  wire  by  its  own  peculiar  law  of  conduc- 
tion at  a  uniform  velocity  of  about  3,000  miles  a 
second,  without  any  relation  whatever  to  the  force 
of  the  battery  or  the  rotary  power  of  the  dynamo- 
electric  maciiine  which  generates  the  fluid  !  If 
physicists  would  pay  the  slightest  attention  to  these 
wond-*rful  analogies  existing  all  around  them  in 
Nature,  they  would  instantly  cease  to  advocate 
lliese  monstrous  absurditie's  so  inseparable  from  the 
undiUatory  theory* 

What  I  understand  by  a  sound-pulse,  or  sound- 
wave, in  contradistinction  to  an  air- wave  is  mad 2 
very  plain  at  tlie  close  of  the  fifth  chapter.  Hai 
Prof.  Brockett  read  the  work  as  ** carefully"  a> 
he  claims  to  have  done,  he  would  have  withheld 
his  charge  that  **  Wilford  does  not  seek  to  tell  us 
vhat  a  sound-wave  is."  I  have  explained  this 
vhole  matter  very  carefully,  so  that  he  that  runs 
«nay  read. 

Here  is  a  very  simple  but  conclusive  argument 
fgainst  the  wave-theory,  which  alone  overthrows 
it.  Let  a  large  funnel-shaped  lube  l)e  sunken  half 
its  diameter  in  a  tank  of  water,  and  then  let  a 
system  of  water-waves  be  jrenerated  by  a  vibrating 
body  at  its  small  end,  and  it  will  be  observed  that 
such  waves,  so  far  from  being  augmented  by  pass- 
ing througji  the  lube,  will  entirely  die  out  or  be- 
come obliterated  before  reaching  the  large  end. 
Whereas  a  sound  of  any  kind,  j^enerated  at  the 
•^mall  end  of  the  same  funnel,  will  be  increased  in 
volume  many  fold  in  passing  through  it,  as  witness 
the  eft'ecls  of  speiking  into  the  small  end  of  a  fire- 
man's trumpet;  thus  demonstrating  that  sound- 
pabis  are  something  entirely  different  from  waves 
of  any  kind.  Any  student,  desiring  to  know  the 
tnith  upon  this  subject,  can  easily  try  this  simple 
but  convincing  experiment, 

I  will  conclude  my  positive  evidence,  that  the 
uir-'A'aves  sent  off  from  a  vibrating  prong  can  not 
travel  as  fast,  even,  as  can  those  sent  off  from  a 
fan,  by  presenting  another  simple  experiment  ad- 
dressed 10  the  observation  of  the  senses, — a  class 
of  evidence  universally  admitted  to  be  more  reli- 
able than  any  other,  provided  the  experiment  be 
honestly  made.  As  already  intimated,  physicists 
who  have  experimented  and  written  on  sound  ap- 
pear to  suppose  that  as  the  air  is  invisible  this 
"soap  bubble"  cheat  of  the  wave-theory  can  not 
be  exposed.  But  I  now  propose  to  look  ri^ht  at 
Prof.  Brockett's  spherical  globes  of  air  with  the 
naked  eye,  and  find  out  by  a  single  experimental 
test  just  how  much  reliance  is  to  be  placed  in  the 
mathematically  established  hypotheses  of  these 
vaunted  authorities  on  physical  science. 

The  experiment  is  easily  made  by  any  one  pos- 
sessing a  large  tuning-fork, — the  larger  the  better, 
so  its  vibrations  are  sufficiently  rapid  to  produce 
toae, — and  consists  in  tht  following:  Fill  a  glass 


jar  (the  larger  the  better),  turned  top  downwiid* 
with  the  dense  smoke  of  brown  paper  ;  and  when 
the  motions  of  the  smoke,  caused  by  the  heat  of  the 
^burning  paper,  have   subsided,  gently  reverse  the 
jar  in  front  of  a  light  window,  and  hold  the  vibrating 
fork  in  it,  and  it  will  be  found  that  every  muiion 
of  the  air,  produced  by  the  oscillations  of  the  prongs, 
will  be  plainly  visible  in  the  undulations  and  con- 
vohitions  of  the  smoke.     Now,  what  takes  place? 
I  declare  to  you  and  to  the  scientific  world  that  the 
air-waves  thus  visualized  are  the  same  precisely  as 
those  sent  off  by  the  fan's  rapid  oscillations,  only 
on  a  very  diminutive  scale,  the  waves  traveling  at 
the  rate  of  about  one  to  two  feet  in  a  second,  aad 
only  reaching  to  a  distance  of  a  few  inches  till  their 
headway  is  entirely  checked  by  the  density  of  the 
surrounding  air  1     But  while  this  very  circumscribed 
incidental  effect  on  the  air  is  taking  place,  the  sound 
of  the  fork  is  heard  throughout  the  room,  thus  dcn- 
onstratin^  that  the  fork's  action  on  the  air  is  but 
incidental  to  its  vibrations,  and  has  nothing  what- 
ever to  do  with  the  sound-pulses  generated  by  the 
molecular  action  brought  into  play  in  consequence 
of  the  sudden  stops  and  starts  of  the  sounding  body 
itself.     (See  the  law  of  sound-generation,  for  the 
first  lime  given,  in  Evolutiofi  of  Sounds  p.  93.) 
Having  thus,  by  a  demonstrative  scientific  lest, 
proved  that  the  air-waves  sent  off  by  the  so-called 
**  instantaneous  pulses  *'  of  a  sounding  body  arc  no: 
the  sonorous  pulses  which  we^Airand  call/^}v</^I 
now  return  to  take  my  final  leave  of  Prof.  Brockett, 
by  showing    from   his  review,  and    in    the   most 
unmistakable  language,  that  he  not  only  contradicts 
himself  again,  but  that  he  flatly  contradicts  Profcs- 
sors  Tyndall,  Helmholtz,  and  Mayer,  as  well  as 
every  acoustician  who  has  written  on  the  subject  of 
sound,  thus  deliberately  renouncing  the  wave-the- 
ory.    He  contradicts  himself  by  first  teaching  that 
atmospheric  sound-waves  do  really  travel  vX  the  ob- 
served velocity  of  sound,  and  immediately  after  by 
declaring  that  they  do  not  travel  at  all,  hut  sfe»i 
perfectly  still  I — showing  that  the  law  of  self-con- 
tradiction  is   an   inherent   principle  of  the  wave- 
theory,  by  whomsoever  advocated. 

Look  at  the  explicitness  of  his  language.     Speak- 
ing of  a  vibrating  **  elastic  *'  body,  he  says  that  it 
*'sets  in  motion  sound-waves  that/<wj  from  tie 
elastic  body  as  a  center  outwards  in  all  directions," 
thus  clearly  teaching  that  these  sound-waves  ac- 
tually  travel  or  advance  through  the  air.     Again, 
to  the  same  effect :  **  The' more  homogeneous  the 
air  is,  the  better  medium  is  offered  to  the  progress 
of  the  sound-wave,**  thus  unmistakably  teaching— 
as  do  Tyndall,  Helmholtz,  and  all  writers  on  sound 
— that  these  waves  really  travel  from  the  "elastic 
body  as  a  center  outwards  in  all  directions.**    Then 
as  just  charged,  he  declares  in  the  same  positife 
manner  that  these  air-waves  do  not  //wtv/.—do  not 
**pass  from  the  elastic  body  as  a  center  outwards 
in  all  directions**  but  stand  perfectly  still  where 
they  are  made!    Be  not  amazed  at  this.     Here  ii 
the  proof,  in  his  own  words  : — 

"At  every  pulse  of  an  elastic  ^naAy  a  spherical 
globe  of  air  is  made  at  the  body,  that  vibrates  to 
and  fro,  but  does  not  advance,  ♦  *  ♦  This  sonnd- 
wave  sets  in  motion — forms — another  sound-wope, 
and  it  another,  and  so  on,  sometimes  to  the  distance 
of  many  miles.  When,  then,  we  hear  the  sound  of 
a  bell,  miles  away,  or  the  whistle  of  a  locomodre, 
it  is  not  the  sound-wave  that  was  wade  at  the  fkcc 
where  ihi  bell  #r  the  locomotive  ij,  but  it  is  tht 
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i-wave  made  of  the  air  where  tJu  listener  is  J" 

ihus  we  have  not  only  one  of  the  most  clearly 
defined  self-contradictioni  conceivable,  but  we  have 
at  the  same  time  one  of  the  most  astounding  ab- 
surdities  ever  announced  in  support  ol  ^.-  Tion- 
iirosity  of  physical  science  called  the  uuauiaiory 
theory.  Let  us  analyze  it  for  a  moment,  and  en- 
deavor to  comprehend  its  enormity. 

In  the  first  place,  we  are  assured  that  a  **  sound- 
wave," constituted  of  a  "spherical  globe  of  air" 
and  made  by  an  '* elastic  body"  like  a  **  bell,"  re- 
mains stationary  where  **made,"  since  it  ^'doesnot^ 
advance ; "  but  before  this  **  spherical  globe  of  air  " 
gives  up  the  ghost  it  '^  forms  another  sound-wave  " 
(without  any  assistance  from  the  ** elastic  body") 
which  also  '*  lioes  not  advance,''  but  proceeds  to 
form  another  wave,  **it  another,  and  so  on,  some- 
times to  the  distance  of  many  miles."  Thus  all 
these  thousands  of  spherical  globes  of  air,  extend- 
ing in  a  line  for  "many  miles,"  are  entirely  inde- 
pendent of  the  *'  elastic  body,"  except  the  one  first 
made,  **  at  the  place  where  the  bell  or  the  locomotive 
is"  since  each  one  of  the  entire  lot  was  formed  by 
the  "globe  of  air"  next  behind  it  !  There  is  no 
mistake  about  this  being  the  truthful  representation 
of  the  idea  conveyed  in  this  lucid  and  inimitable 
eclaircissemeat,  because  the  "  sound-wave  made  of 
the  air  where  the  listener  is,"  he  positively  assures 
tB,  is  not  '•  the  sound-wave  that  was  made  at  the 
place  where  the  bell  or  the  locomotive  is,"  because 
that  wave  '*  does  not  advance  /  " 

Well,  now,  I  ought  to  give  up  my  opposition  to 
the  wave-theory  of  sound,  after  encountering  such 
a  new  and  stunning  philosophical  revelation  as  this  ; 
for  of  what  avail  can  **a  great  flow  of  language  " 
be  in  checking  the  resistless  sweep  of  such  a  logical 
tvalancae,  or  in  attempting  to  dam  the  concen- 
trated torrents  of  such  a  catyclysm  of  natural  phi- 
losophy ?  A  new  Pythagoras  has  burst  upon  the 
world  !  An  apotheosized  oracle  has  dropped  into 
our  midst,  whose  etiolated  robes  scintillate  with 
tie  burnished  spangles  of  physical  science,  and  the 
corruscations  of  whose  luminous  genius  have  thrown 
into  hopeless  tenebrosity  the  achievements  of 
Helmholtz  and  Tyndall,  as  the  incandescent  radi- 
ance of  the  electric  light  pales  the  ineffectual  glow 
of  a  tallow  dip  ! 

But  I  will  try  to  stand  in  the  presence  of  this 
new  beacon  of  science,  and  will  first  quote  Prof. 
Tyndall,  to  ascertain  what  the  wave-theory  really 
teaches,  and  thus  find  out  whether  sound-waves  do 
or  do  not  **  advance  "  : — 

*•  Imagine  this  tuning-fork  vibrating  in  free  air. 
At  the  end  of  a  second  from  the  time  it  commenced 
its  vibrations,  the  foremost  loave  would  have  reached 
a  distance  of  \ocfy  feet  in  air  at  the  freezing  temper- 
ature,'' etc. — Lectures  on  Sound,  p.  69. 

Prof.  Brockett  says.  Pshaw  !  Tyndall,  you  are 
••not  au  fait  in  the  science  of  acoustics  ;  "  if  you 
were,  you  would  know  that  sound-waves  do  not 
••  advance  "  at  all,  but  stand  perfectly  still  where 
they  are  **  made,"  and  that  **  the  foremost  wave," 
instead  of  reaching  to  a  distance  of  1090  feet  in  a 
•econd,  is  engaged  in  the  new  scientific  process  of 
forming  another  wave,  at  the  place  where  the  bell 
or  the  locomotive  is  !  " 

Tyndall  again  says,  in  reply  : — 

**  Imagine  one  of  the  prongs  of  this  vibrating 
fork  swiftly  advancing.  It  compresses  the  air  im- 
mediately in  front  of  it  ♦  ♦  *  The  whole  function 
•f  the  tuning-fork  is  to  carve  the  air  into  these 


condensations  and  rarefactions ;  and  they,  as  they 
are  formed,  propagate  themselves  in  succession 
through  the  <hV." —  "  Figure  clearly  to  your 
minds  a  harpstring  vibrating  to  and  fro ;  it  ad- 
vattces,  and  causes  the  panicles  of  air  in  front  of  it 
to  crowd  together,  thus  producing  a  condefisation 
of  the  air.  It  retreats,  and  the  air-particles  behind 
it  separate  more  widely,  thus  producing  a  rarefac- 
tion of  the  air.  ♦  *  *  In  this  way  the  air  through 
vb'ch  the  sound  of  the  string  is  propagated  is 
moulded  into  a  regular  sequence  of  condensations 
and  rarefactions,  which  travel  with  a  velocity  oj 
about  1 100  feet  a  second."  (See  all  these  quotations, 
and  many  more  to  the  same  point,  Evolution  oJ 
Sound,  pp.  78,  79.) 

But  Prof.  Brockett,  no  doubt  disgiisted  with 
Tyndall  by  this  time,  may  entertain  a  higher  esti- 
mate of  Prof.  Helmholtz  as  an  acoustician.  We 
will  therefore  briefly  consult  him  : — 

"  Suppose  a  stone  to  be  thrown  into  a  piece  ot 
calm  water.  Round  the  spot  struck  there  forms  a 
little  ring  of  wave,  which  advancing  equally  in  all 
direction's,  expands  to  a  constantly  increasing  circle. 
Corresponding  to  this  ring  of  wave,  sound  also  pro- 
ceeds  in  the  airUom  the  excited  point,  and  advances 
in  all  directions  as  far  as  the  limits  of  the  mass  ol 
air  extend.  The  process  in  the  air  is  essentially 
identical  with  that  on  the  surface  of  the  waUr,  ♦  * 
The  waves  of  air,  proceeding  from  a  sounding  body, 
transport  the  tremor  to  the  human  ear  exactly  in  the 
same  way  as  tJie  water  transpof is  the  tremor producea 
by  the  stone  to  the  floating  chip."— Sensations  0/ 
Tone,  p.  14.  (See  this  citation  analyzed,  p.  318 
Evolution  of  Sound.) 

Now,  as  Prof.  Brockett  would  not  pretend  to 
say  that  7w/<'r-waves do  not  ''travel"  or  "  advance," 
and  as  he  would  not  dare  to  assert  that  these  an- 
thoriiies  do  not  correctly  expound  the  current  hy- 
pothesis, he  has  cleariy  abandoned  the  wave-theory 
of  sound,  since  Prof.  Helmholtz  declares  that  air- 
waves "  advance  "  "  exactly  in  the  same  way  "  as 

do  water-waves !  1.    1.    •    i 

The  truth  is,  although  professors  of  physical 
science  ought  to  be  the  first  to  evince  a  readiness 
to  accept  any  new  advance  in  scientific  research, 
they  are  too  often  about  the  last  men  who  may  be 
expected  to  give  in  their  adherence  to  a  new  truth 
which  tends  to  force  them  out  of  the  smoothly  worn 
grooves  of  scholasticism  which,  for  years,  have 
guided  the  wheels  of  their  mental  machinery.  I 
may,  therefore,  reasonably  expect  just  such  opoo- 
sition  as  exhibited  in  this  initial  attack  from  a  few 
professors  of  physical  science,  at  least  till  such  time 
as  thev  shall  be  coerced  out  of  their  beaten  ruts  ot 
thought  by  invincible  argument,  or  possibly  till  a 
general  change  of  scientific  views  occurs,  as  new 
investigators  come  upon  the  stage. 

While  this  is  a  just  explanation,  so  far  as  it  goes, 
of  the  backwardness  of  certain  physical  investiga- 
tors to  fall  in  with  new  scientific  discoveries,  there 
is  another  cause  even  less  creditable.  A  teacher  of 
formulas  laid  down  by  standard  authorities,  and 
who  has  for  years  drilled  and  lectured  his  classes 
to  believe  in  certain  laws  and  principles  of  science 
as  mathematically  established,  is  not  apt  to  show 
much  alacrity  in  coming  out  before  the  same 
classes  (unless  he  is  more  severely  true  to  himselt 
than  my  present  critic  appears  to  be),  and  con- 
fessin^T  that  he  has  been  teaching  them  nonsense 
for  ]5hilo>op]iical  truth.  It  is  well,  however,  foe 
the  cause  ol  scientific  research  and  the  advance- 
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ment  of  true  knowledge,  that  there  are  noble  and 
honorable  exceptions  to  this  rule,  and  plenty  of 
them,  who  are  not  ashamed  to  become  lools  that 
they  may  be  wise,  and  whose  testimony  in  favor  of 
the  correctness  of  the  new  position  on  sound, 
though  in  direct  opposition  to  their  life-long  convic- 
tions, must  be  received  in  preference  to  the  inter- 
ested and  biassed  opinions  of  a  legion  like  the  one 
I  have  the  honor  of  answering. 

The  new  hypothesis  of  astronomy,  formulated 
by  Copernicus,  is  an  illustration  exactly  in  point. 
Although  self-evident  on  its  face,  it  was  at  that 
time  scouted  as  **a  total  failure  "  by  the  Prolessor 
Brocketts  of  the  Ptolemaic  school,  because  it  came 
in  conflict  with  a  long-established  theory  of  science; 
and  if  we  will  read  those  controversies  we  will  see 
almost  the  precise  language  used  in  this  review, 
namely,  that  the  views  of  Copernicus  could  not  be 
correct,  because  the  old  system  of  astronomy  had 
been  *' established  mathematically,"  and  that  **all 
the  phenomena"  of  the  motions  of  the  heavenly 
bodies  "have  been  examined  in  connection  with 
the  current  theory,  and  mathematical  formulas  have 
been  applied  in  the  most  rigid  manner  ;  and,  in 
every  instance  (sometimes  correcting  errors,  how- 
ever,) the  theory  has  proved  sufficiently  able  to 
meet  every  case."  Yet  it  is  a  matter  of  record  that 
the  ridiculed  theory  of  Copernicus  triumphed,  and 
the  *•  mathematically"  established  theory  of  the 
Piolemys  went  down  with  a  crash.  I  wonder  if 
Professor  Brockett  ever  read  of  that  controversy. 

One  would  really  think  that  modern  physicists, 
knowing  the  lesson  taught  by  the  disastrous  over- 
throw of  the  Ptolemaic  system  of  astronomy,  would 
be  a  little  cautious  in  jeering  at  any  announce- 
ment in  science,  however  apparently  preposterous, 
♦viihout  a  careful  examination  of  its  claims. 

But  there  were  a  few  Galileos  of  those  days,  as 
there  are  now,  who  had  the  menial  force  to  investi- 
gate new  truth  in  science,  and  lift  them^elves  out 
of  the  scholastic  grooves  of  that  venerable  non- 
sense so  long  fastened  upon  the  world  by  professors 
of  mediaeval  philosophy.  I  solemnly  declare,  as 
my  conviction,  that  there  are  to-day  many  pro- 
fessors of  i)hysical  science  (judging  from  letters  I 
am  receiving),  installed  in  the  chairs  of  our  col- 
leges and  universities,  who,  for  bigotry  and  fogy  ism, 
can  discount  the  most  opinionated  religionists  of 
the  dark  ages;  though  it  is  well  for  the  cause  of  the 
world's  intellectual  progress  that  all  or  even  a  ma- 
jorily  do  not  come  within  this  category  ;  for  we  can 
congratulate  ourselves  upon  the  fact  that  there  arc 
investigators  of  truth,  both  in  science  and  religion, 
who  are  not  afraid  to  acknowledge  its  claims  in 
whatever  new  garb  it  may  appear,  or  whatever  new 
message  it  may  have  to  deliver. 

In  conclusion,  I  wish  to  say  that  it  is  not  claimed 
nor  pretended  that  Evolution  of  Sound  is  free  from 
minor  errors.  It  must  be  borne  in  mind  that  it  is 
the  first  work  ever  written  on  that  side  of  the  ques- 
tion, having  no  previous  investigations  to  guide 
the  writer's  pen  ;  and  it  would  be  more  than  a 
miracle  if  the  author,  who  makes  no  pretentions  to 
^  regular  scientific  education, — only  to  a  common- 
sense  view  of  the  subject  discussed, — should  not 
have  written  some  things  needing  correction,  even 
if  his  arguments  in  the  main  should  prove  to  be 
correct.  And  it  will  no  doubt  prove  a  godsend  to 
the  advocates  of  the  undulatory  theory  of  sound  if 
there  should  be  found  a  few  luch  inaccuracies,  to 


be  seized  upon  as  straws  by  the  drowning  hypotW 
sis  before  it  sinks  out  of  sight. 

But  the  case  is  entirely  different  with  the  waTe> 
theory  of  sound,  which  has  been  a  subject  of  inres- ' 
tigation  for  hundreds  of  years.  It  has  been  wriitcn 
upon  and  elaborately  explained,  in  all  its  detail^ 
a  thousand  times,  and  by  the  ablest  scientists  the 
world  has  ever  produced  ;  and  there  is,  therefore, 
not  a  shadow  of  excuse,  if  the  theory  be  true,  for 
the  transparent  absurdities  and  self-contradiciicns 
.  which  abound  everywhere  in  these  writings,  ajid 
which  can  only  be  accounted  for  on  the  supposition 
that  the  cut  rent  hypothesis  is  fundamentally  (aUe 
and  intrinsically  self-contradictory. 

I  now  ask  those  professors  of  physical  science, 
therefore,  who  shall  in  the  future  feel  it  their  duty 
to  attack  Evolution  of  Sound,  not  to  skip  "  here 
and  there,"  and  try  to  find  some  trifling  defect  in 
the  use  of  scientific  terms,  or  even  some  well- 
founded  objection  to  the  author's  '*egotistic::l" 
style ;  but  to  grapple  with  the  main  arjjumcnis 
advanced  against  the  wave-theory,  and  either  an- 
swer them  or  admit  their  impregnability. 

Let  them,  for  example,  squarely  face  the  problem 
of  a  certain  species  of  locust  shaking  four  cubic 
miles  of  air  into  condensations  and  raiefactions  bj 
the  motions  of  its  legs,  thus  generating  heat  enough 
to  add  **<?;//  sixth*  or  174  feet  a  second,  to  the 
velocity  of  its  sound  throughout  this  vast  area,  and 
exerting  sufficient  mechanical  power  to  actually 
oscillate — bend  **  once  in  and  once  out" — 400  times 
a  second,  2,000,000,000  tons  of  tympanic  mem- 
branes, as  demonstrated  to  be  the  case,  if  there  i« 
any  truth  in  the  wave-theory.  (See  Evolution  0] 
Sounds  pp.  129,  175,  etc.) 

Let  them  grapple  with  the  problem  of  magazine 
explosions,  as  explained  by  Prof.  Tyndall,  in  which 
ifr  is  absolutely  shown,  that,  according  to  the  vare- 
theor}',  houses,  and  even  horses,  cattle,  and  human 
hitt^s  have  been  blown  to  atoms  by  a  **  sound- 
pulse,**  no  distinction  \^hatever  being  possible,  ac- 
cording to  the  current  theory,  between  a  compressed 
air- wave  caused  by  fbe  explosion,  and  its  accom- 
panying sound.     (See  pp.  103,  and  onward.) 

Let  them  grapple  with  the  ai^uments  against  the 
foundation-law  of  **  interference,"  without  which 
the  wave-theory  of  sound  confessedly  lias  no  exist- 
ence, and  in  which  Prof.  Tyndall's  explanations  of 
the  double-siren,  the  sounding  of  two  forks  half  a 
wave-length  apart,  thereby  causing  neutralization 
of  their  waves,  and  the  <Hvision  of  a  stream  of 'sound 
into  two  branches  by  the  Konig  instnunent,  arc 
disastrously  exposed,  and  turned  against  the  theory. 
(See  pp.  186,  280,  307,  etc.) 

Let  them  explain  away  the  startling  analogies, 
as  presented  at  the  close  of  Chapter  V.,existii^ 
between  odor,  sound,  and  light,  which  demonstrate 
that  if  one  is  the  result  of  corpuscular  emissions 
and  not  wave-motion,  as  all  science  agrees,  the 
others  must  be  also.     (See  pp.  223  to  230.) 

Finally,  without  naming  a  score  of  such  insur- 
mountable objections  urged  against  the  cuntot 
theory,  let  them  grapple  with  the  very  law  of  wate- 
motion,  in  which  the  most  conclusive  pixwf  b  for 
the  first  time  given,  that  the  velocity  of  all  waves 
must  be  in  proportion  to  wave-length,  while  all 
sounds  travel  at  the  same  uniform  velocity,  whether 
the  theoretic  wave-lengths  be  long  or  short,  thia 
showing  that  sound  does  not  travel  by  wave-motioa 
at  all.    (See  pp.  317  to  326.) 
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Until  these  crushing  considerations  are  taken  up 
and  dis|)osed  of  by  advocates  of  the  undulatory 
theory,  it  is  worse  than  a  waste  of  valuable  time  to 
talk  and  write,  as  does  my  learned  reviewer,  about 
the  "instantaneous  pulses"  of  a  tuning-fork's  prongs 
sending  off  air-waves  1 120  feet  in  a  second.     And  ' 
I  hereby  give  due  notice  to  all  such  critics,  let 
them  call  rt   "egotism"  or  what  they  like,  that  I 
the  author  of  Evolution  of  Sound  does  not  propose  j 
to  remim  an  idle  spectator,  and  allow  them  to  re- 
iterate  their  stereotyped  "condensations,"  "rare-  ' 
factions,"  "superpositions,"   and  "instantaneous' 
paUes,"  while  at  the  same  time  deliberately  ignor- 
ing the  overwhelming'    arguments    against    their 
theory,  just  enumerated,  without  holding  them  to  a 
rigid  account. 

Again  thanking  you  for  the  interest  you  have 
Uken  in  my  work,  I  am  sincerely  yours, 

WILFORD. 


Problems   Propounded   by  Prof. 
L  L.  Kepharty  A.  IL 

Lebanon,  Pa..  Jan.  i6. 
WiLFORD  (Care  of  Hall  &  Co.) 

Dear  Sir  :  I  have  read  your  Problem  of  Human 
Life  with  pleasure;  and  what  I  admire  most  is  your 
demon-.trative  evidence  of  the  fundamental  truths 
of  religion — the  existence  of  God,  and  the  substan- 
tial and  conscious  nature  of  the  soul — upon  purely 
scientific  grounds,  and  without  in  the  least  depend- 
ing upon  the  Bible  for  your  proofs.  This  is  what 
the  scientific  world  has  long  needed  ;  and  in  this 
respect  I  regard  yoar  work  as  a  godsend  to  this  age. 

There  is,  ho»vever,  a  single  point  in  your  argu- 
ment o\\  Sound  to  which  I  beg  leave  to  call  your 
attention,  as  it  ii  in  direct  conflict  with  all  we  have 
bien  taught  on  the  subject  in  works  on  Natural 
Philosophy  and  Physics  ;  and  unless  you  are  able 
to  explain  it  satisfactorily,  and  harmonize  the  phe- 
nomena involved  with  your  views  as  published  in 
Evolution  of  Syunl,  it  must  prove  a  serious  stum- 
bling-block in  the  way  of  many  persons  accepting 
your  otherwise  strong  assaults  upon  the  undulatory 
theory.  But  let  m:  assure  you  that  in  presenting 
this  (li faculty,  I  do  so  only  out  of  a  desire  for  in- 
formation and  not  for  the  sake  of  criticism. 

Natural  Philosophy,  or  rather  Physics,  teaches 
(and  I  think  correctly  too)  that  a  pebble,  dropped 
into  the  ocean,  actually  stirs  or  d  isplaces  the  entire 
mass  of  its  water.  Of  course,  you  deny  this  ;  be- 
cause, on  page  113  of  your  book,  you  ridicule,  as  a 
philosophical  absurdity,  the  idea  that  a  man,  by 
thrusting  his  finger  into  the  water,  stirs  the  whole 
ocean,  or  produces  any  effect  on  the  wat/er,  except 
to  a  very  limited  distance  around. 

Now,  you  will  readily  admit,  if  the  problem  here 
suggested  can  bi  shown  to  be  correct,  that  it  se- 
riously w'a'ceui  yoir  argument  based  on  the  strid- 
ulation  of  ths  locust  shaking  four  cubic  miles  of  air 
with  a  force  suffi  :ieat  to  vibrate  2.000,000,000  tons 
of  tympanic  membranes,  which  I  admit  you  show 
must  occur,  according:  to  the  wave-theory  of  sound. 
As  you  will  necessarily  deny  the  correctness  of  this 
pebble  difficulty,  allow  me  to  prove  it. 

To  make  the  matter  plain,  we  will  confine  the 
illustration  to  a  les^  body  of  water  than  the  ocean, 
and  to  a  cubic  foot  of  lead^  instead  oiz,  pebble.  We 
vili  assume  that  we  have  a  tank  that  is  1000  feet 


long,  1000  feet  wide,  and  1000  feet  deep,  and  that 
it  consequently  -holds  1,000,000,000  cubic  feel  ol 
water ;  and,  when  it  is  filled,  the  upper  water  sur- 
face of  the  lank  is  exactly  1,000,000  square  feet. 
This  volume  of  water,  then,  weighs  (counting  62 
pounds  to  the  cubic  foot)  62,000,000,000  pounds, 
or  31,000,000  tons.  Now,  if  a  cubic  foot  of  lend 
(weighing  704  pounds)  should  be  dropped  into  this 
tank,  it  will  certainly  stir  or  displace  every  particle 
of  this  mass  of  water  ;  for  it  will  sink  to  the  botton\ 
and  cause  the  water  to  rise  one  one-millionth  of  u 
foot  in  the  tank.  This  is  surely  not  a  **  philosoph- 
ical absurdity." 

Then  the  question  is,  did  or  did  not  the  culric 
foot  of  lead,  by  being  dropped  into  the  tank  and 
raising  the  entire  mass  of  water,  exert  a  force  equal 
to  31,000,000  tons  ?  I  think  (upon  the  principles 
of  hydraulic  pressure,  as  explained  in  the  second 
edition  of  **  Snell's  Olmslead's  Natural  Philos- 
ophy," pp.  133-4)  that  it  did  ;  and  may  not  the 
wonderful  force  which  (as  you  so  clearly  prove)  the 
locust  exerts,  according  to  the  wave-theory  of 
sound,  be  accounted  for  in  the  same  way  ?  In 
other  words,  if  a  cubic  foot  of  lead  can  exert  a 
force  of  31,000,000  tons  on  the  water  of  this  tank, 
displacing  or  stirring  its  1,000,000,000  cubic  feet, 
it  proves  the  correctness  of  the  principle  that  a 
pebble  must,  on  being  dropped  into  the  ocean,  dis- 
place and  agitate  its  entire  mass  of  water  by  rais- 
ing its  level  to  the  equivalent  of  the  pebble's  bulk. 
And  if  so,  what  is  to  hinder  a  locust  shaking  the 
air  throughout  the  entire  area  permeated  by  its 
sound  ?  You  undoubtedly  see  the  pertinence  and 
force  of  this  difficulty. 

I  shall  be  much  gratified  if  you  can  succeed  in 
solving  these  problems  of  the  pebble  and  the  tank 
satisfactorily,  and  harmonizing  them  with  your  po- 
sitions on  sound  ;  and  I  have  no  hesitation  in  say- 
ing that  if  you  can  fairly  do  so,  that  your  arguments 
against  the  wave-theory  are  unans^^  erable. 

Hoping  to  hear  from  you  on  the  subject,  I  am, 
very  respectfully  yours, 

I.  L.  Kephart. 


L  &  Co.      ) 
:,  Jan.  24.  \ 


Wilford's  Reply. 

Office  of  Hall 
New  York, 

Prof.  Kephart,  A.  M. 

Dear  Sir  :  Your  letter  of  inquiry,  calling  my  at- 
tention to  certain  philosophical  difficulties  in  con- 
nection with  my  arguments  against  the  current 
theory  of  sound,  came  duly  into  my  har.ds.  I  am 
thankful  for  these  suggestions,  and  for  the  mathe- 
matical argument  vhich  accompanies  them.  Your 
candid  manner  excites  my  admiration,  being  in 
such  marked  contrast  to  the  bitter  opposition  the 
book  is  receiving  at  the  hantls  of  a  few  professors 
of  physical  science,  who  have  not  shown  the  fair- 
ness or  even  the  courage  to  first  read  the  arguments 
against  the  undulatory  theory  of  sound  before  cast- 
ing the  book  aside  as  unworthy  of  attention. 

I  therefore  lake  great  pleasure  in  replying  to 
your  inquiries  ;  and  will  try  to  convince  you  that 
the  problem  of  the  **  pebble  "  and  the  "  tank  "  are 
founded  on  a  radical  misconception  of  the  physical 
laws ;  and  that  the  standard  works  on  Natural 
Philosophy  and  Physics  which  teach  such  pitiable 
nonsense,  as  that  the  mechanical  action  of  a  pebble 
can  shake  the  entire  ocean,  or  a  cubic  foot  of  lead 
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can  exert  a  pressure  of  31,000,000  tons  on  a  tank 
of  water,  ought  to  be  unceremoniously  thrown  out 
of  our  schools  and  colleges,  and  sent  to  the  paper- 
mills  to  be  ground  over. 

First,  then,  let  us  consider  your  problem  of  the 
••  pebble,"  and  the  actual  effect  produced  by  so 
small  a  body  sinking  into  the  ocean.  It  evidently 
displaces  a  quantity  of  water  at  the  surface,  directly 
above  and  around  the  spot  where  it  enters,  equal 
to  its  own  bulk.  Of  this  there  can  be  no  doubt. 
I  also  freely  admit  that  the  entire  ocean  level  is 
disturbed,  and  must  be  re-adjusted,  since  it  is 
raised  to  the  equivalent  of  the  pebble's  bulk,  the 
same  as  the  water  in  the  tank  is  raised  to  the 
equivalent  of  the  bulk  of  one  cubic  foot  of  Uad, 
But  then  I  assert  that  this  disturbance  of  the  ocean's 
surface-level  is  not  produced  at  all  by  the  mechan- 
ical force  of  the  pebble  entering  the  water ;  and 
that  herein  alone  lies  the  error  on  which  this  prob- 
lem is  based,  and  which  I  will  now  endeavor  to 
point  out. 

Writers  on  Natural  Philosophy  never  seem  to 
think  of  taking  into  account,  in  dealing  with  such 
problems  as  these,  that  mighty  mechanical  energy, , 
which  always  stands  ready  to  act,  namely,  the  uni- 
versal force  oi gravitation.  The  moment  we  recog- 
nize this  unlimited  mechanical  energy,  the  difficulty 
vanishes.  When  the  pebble,  for  example,  has 
settled  below  the  surface,  and  has  raised  the  water 
around  and  above  it  to  the  aggregate  of  its  own 
bulk,  it  has  done  all  it  has  the  mechanical  power 
of  doing,  so  far  as  our  problem  is  concerned.  But 
gravitation^  ready  with  its  countless  millions  of 
tons  of  physical  force,  takes  up  the  displaced  water 
where  the  pebble  has  left  it,  just  the  same  as 
if  a  drop  of  water  containing  that  quantity  had 
fallen  there  in  place  of  the  pebble,  and  proceeds 
to  adjust  the  ocean  and  equalize  its  surface-level 
in  conformity  with  this  addition  of  bulk  ;  and  this 
tireless  mechanical  energy  will  go  forward  in  the 
prosecution  of  its  work  till  it  is  finished,  even 
should  it  require  the  displacement  of  the  entire 
ocean  to  effect  it,  though  it  requires  nothing  of  the 
kind, — the  surface  only  needing  to  be  re-adjusted, 
as  will  appear  after  a  little. 

Now,  I  ask  you,  where  is  there  a  work  on  Natural 
Philosophy  or  Physics  which  says  one  word  about 
this  ever-present  mechanical  force  of  gravity  as  the 
true  key  to  the  solution  of  such  difficulties  as  these  ? 
I  venture  to  believe  that,  there  is  no  such  a  work 
to  be  found,  or  you  would  have  undoubtedly  known 
of  it,  and  thus  been  saved  the  trouble  of  propound- 
ing these  problems.  No !  Writers  on  physical 
science,  it  seems,  prefer  to  leave  the  student  under 
the  impression  that  a  wonderful  miracle  had  been 
wrought  by  teaching  that  a  pebble,  independent  of 
gravity,  possesses  the  mechanical  force  to  actually 
stir  the  entire  ocean  ;  and  that,  too,  without  the 
slightest  regard  for  the  necessary  relations  existing 
between  cause  and  effect. 

As  this  method  of  calling  to  our  aid  the  force  of 
gravity  clearly  solves  the  problem,  showing  that  the 
pebble  does  nothing  in  the  premises  but  displace 
the  water  at  the  surface  equivalent  to  its  own  bulk, 
there  is  only  one  thing  for  the  authors  of  these 
standard  works  on  physical  science  to  do.  and  that 
is  to  endeavor  to  trap  me  by  asking:  Since  you 
admit  that  the  ocean's  suiface  was  really  stirred^ 
and  that  it  would  not  have  been  thus  disturbed hMt 
for  the  pebble  falling  into  it,  then  was  not  the  pebble 


the  cause  of  the  mechanical  disturbance  necessaiy 
to  bring  about  this  vast  re-adjustment  ?  I  answer, 
emphaticallv.  Yes.  But  here,  again.  Natural  Phil- 
osophy  needs  a  shaking  up,  as  such  a  quibble  uould 
make  no  distinction,  in  accounting  for  these  phys. 
ical  effects,  between  iht  proximate  or  direct  mtcAan^ 
ica/  cause  of  a  certain  result,  and  the  remote  <auu 
(like  that  of  X\\^  pebbU\  which,  as  I  will  now  show, 
lias  nothing  to  do  with  the  solution  of  these  prub* 
Icms.     Let  me  illustrate. 

,A  mighty  bolder  may  be  so  poised  on  the  peak 
of  a  mountain  that  a  single  incii  of  hard  clay  may 
hold  the  balance  of  power  in  sustaining  iis  weight 
and  keeping  it  in  its  position.  A  locust,  taking 
shelter  beneath  this  rock  from  a  rainstorm,  may 
frhake  from  its  wings  a  single  drop  of  water,  which, 
striking  this  lump  of  clay  at  its  centre  of  support, 
so  softens  it  that  it  yieldi  to  the  almost  intinitesimal 
fraction  of  preponderating  weight  in  that  direction ; 
and  this  law  of  gravity,  with  its  enormous  energy, 
coming  into  play,  takes  up  the  work  where  the 
locust  left  it,  just  as  it  takes  up  the  small  proiuber- 
snce  of  water  where  the  i>cbbie  left  it,  and  do»-n 
goes  the  boulder,  cuashing  through  the  forest  with 
the  besom  of  devastation,  pulverizing  other  boulders 
in  its  path,  and  cutting  down  trees  that  have  stood 
the  mountain  blasts  of  a  thousand  years  ! 

IIow  shallow  would  be  the  natural  philosophy 
which,  leaving  out  of  the  account  this  mechanical 
force  of  gravity,  coolly  tells  the  student  of  science 
that  because  the  shaking  of  this  locust's  wings  was 
the  remote  cause  of  the  boulder's  fall,  an  insect, 
therefore,  has  sufficient  mechanical  power  in  its 
wings  to  break  down  trees  ten  feet  in  diameter! 
Yet  this  is  substantially  what  your  difficulty  of  the 
pebble  implies,  and  what  our  standard  works  on 
physical  science  teach.  Is  it  any  wonder,  then, 
that  a  writer,  whose  common  sense  leads  him  to 
detect  the  prodigious  absurdity  of  such  teacldi^s 
as  these  spread  out  in  our  standard  authorities 
oil  science,  should  be  carried  somewhat  to  the 
extreme  in  slapping  right  and  left  the  authors  of 
such  works  ? 

The  true  explanation  of  the  matter  is  simply  this: 
The  pebble  displaces  its  bulk  of  water  at  the  surface 
as  it  enters,  which  displacement  gravity  adjusts,  in 
the  manner  already  explained,  in  order  to  equolixe 
the  surface-level  of  the  ocean, — while  the/Vw^,  in 
sinking,  produces  no  effect  on  the  mass  of  the 
ocean  except  displacing  the  water  directly  in  its 
path,  or  that  which  comes  in  contact  with  it,  and 
which,  by  the  mobility  of  its  particles,  passes  from 
below,  taking  its  place  above  as  the  j>ebble  settles. 
The  effect  on  the  water  by  the  pebble" s  descent,  af.cr 
it  is  once  below  the  surface,  is  the  same  as  that  of 
the  vciosxtagfin  of  a  fish.  It  adds  nothing  to  the 
bulk  of  the  water ;  and  hence  the  effect  of  such 
disturbance  does  not  require  adjustment  at  a  dis> 
tance.  because  it  does  not  extend  further  than  re- 
quired to  transfer  the  water  from  one  side  to  the 
other  as  the  fin  or  the  pebble  advances. 

So.  also,  is  it  with  the  stridulation  of  the  locust 
It  is  already  in  the  midst  of  the  aerial  ocean  ;  and, 
as  if  adds  no  corporeal  substance  to  the  mass  of  the 
air  by  singinij.  there  is  no  adjustment  of  the  atmos- 
phere  at  a  distance  necessary,  requiring  gravity  to 
come  into  play,  as  when  the  bulk  of  the  pebble  i» 
added  to  the  ocean,  or  as  when  a  quantity  cA  ^as 
is  generated  and  added  to  the  air  at  a  ma(*aziDC 
explosion.    Hence,  the  trifling  vibratory  movement 
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which  generates  the  music  of  the  locust  can  pro- 
duce only  a  direct  mechanical  effect  upon  the  i»ur- 
rounding  air  to  a  distance  in  exact  proportion  to 
the  limited  physical  strength  of  the  iur^ect,  and 
which  disturbance  the  mobility  of  the  atmospheric 
particles  re-adjusts,  without  the  mechanical  effect 
extending,  possiblv,  half  a  dozen  inches  from  the 
locust.  This  motion  of  Its  legs,  therefore,  can  not 
produce  such  an  effect  upon  the  air  as  to  be  even 
a  r&mote  cause  for  gravitation  to  come  into  play  at 
a  distance.* 

In  regard  to  the  **  tank  "  problem,  I  desire  to  say 
that  if  *•  Olmstead's  Natural  Philosophy,"  or 'any 
other  work  on  physical  science,  teaches  that  a  cubic 
foot  of  lead  can  exert  a  pressure  on  the  tank  or  the 
water  it  contains  of  31,000,000  tons,  it  inculcates  a 
scientiftc  fallacy  only  surpas-sed  in  absurdity  by  the 
supposed  possibility  of  a  locust  exerting  the  me- 
chanical force  attributed  to  it  by  the  wave-theory 
of  sound,  or  of  a  cricket  kicking  the  earth  out  of 
its  orbit. 

The  real  mistake  in  writers  on  physical  science, 
who  inculcate  such  unnatural  philosophy  as  this 


*  At  a  recent  meetinfir  of  the  Polytechnic  Club  of  this 
Cty,  I  was  flp-eatly  amused  as  one  of^the  leading  members 
of  the  association  took  the  platform  in  opposuion  to  my 
argument  in  Evolution  of  Sound  based  on  the  siridula- 
tion  of  the  locust,  and  declared  that  it  could  be  scUntif" 
kaity  demamst rated  that  **  when  a  cricket  jumps  from  the 
frround  it  kicks  th*  earth  away  in  the  opposite  direction  to 
a  distance  exactly  in  proportion  to  the  weight  0/  the  two 
bodies."  And  this  he  as^rtcd  to  be  **a  principle  of  philos- 
ophy well  established  and  familiar  to  every  one  posted  in 
physical  science,"  which  scieniitic  (!)  statement  was  ap- 
ptiuded  by  most  of  the  members  present. 

Now  it  seems  a  pity  to  disturb  this^  polytechnic  philos- 
opher in  the  enjoyment  of  a  principle  of  science,  ^*so  well 
established  ancl  familiar,"  but  the  cause  of  true  philos- 
ophy has  a  paramount  claim  upon  our  consideratio  1. 
To  begrin  with,  I  am  free  to  admit  even  more,  apparently, 
than  thts  scientist  claimed,  and  jret  show  that  his  asser- 
tion is  totally  without  foundation  in  reason  or  philosophy. 
For  example,  I  am  prepared  to  concede  that  a  fl^rain  of 
sand,  fallinfir  from  space  to  the  ground,  actually  causes  the 
earth  to  rise  part  way  to  meet  it,  unless  an  equivalent 
movement  should  occur  on  the  opposite  side  of  the  earth 
at  the  same  time ;  and  I  concede  further,  that  this  princi- 
ple i%  in  perfect  accord  with  the  law  of  gravitation, 
namely,  that  all  bodies  attract  each  other  with  a  force  in 
exact  propoaion  to  the  quantity  of  matter  they  contain ; 
and  consequently  that  the  earth,  in  rising  part  away  to 
meet  the  grain  of  sand,  must  thereby  disturb  the  solar 
system  to  a  conceivable  extent,  and  possibly  all  the  sys- 
tems represented  in  the  starry  firmament  to  a  correspond- 
ing degree.  Such  is  the  wonderful  relation  of  gravity  to 
every  atom  of  matter  in  the  universe.  Yet  this  scientific 
admission  involves  no  absurdity  whatever,  since  the 
effects  produced  in  the  case  here  supposed  result  from 
the  action  of  the  mighty  and  universal  force  of  gravita- 
tion, and  in  no  manner  involves  such  an  impossibility  as  a 
cricket's  displacing  the  earth  by  means  of  its  physical 
strength,  or,  as  our  philosopher  expresses  it,  kicking  the 
earth  out  of  its  orbit. 

To  show  the  fallacy  of  such  a  statement,  it  is  plain  that 
the  cricket  would  produce  the  same  effect  upon  the  earth 
should  it  climb  a  pole  to  the  same  height,  instead  ol 
jumping,  because  the  lower  end  of  the  pole  rests  upon 
the  earth,  and  the  cricket  in  climbing  would  necessarily 
bear  down  on  the  earth  with  the  force  needed  to  over- 
come its  own  weight  by  pulling  itself  up.  thus  propor- 
tionately pushing  the  cartli  away  in  the  opposite  direc- 
tion, according  to  this  stunning  logic.  Our  phifosopher 
should  recollect  that  the  weig[ht  of  the  cricket,  which  has 
to  be  overcome  by  the  act  of  jumping  or  climbing,  simply 
represents  the  pull  downward  on  this  same  insect  by  the 
earth's  attraction;  and  to  suppose,  as  he  does,  that  the 
cricket  can  push  or  kick  the  earth  away,  is  but  reversing 
the  well-known  experiment  of  lifting  one's  self  by  the 
straps  of  one's  boots.  The  rustic  who  lugs  at  a  sapling, 
trying  to  pull  it  up  by  the  roots,  and  who  would  insist 
that  in  so  doing  he  presses  the  earth  out  of  its  orbit  with 
his  feet,  teaches  the  same  '*  well  esublished  "  science  that 
applauded  by  this  club 


tank  problem  tenches,  is  in  supposing  that  the  cu- 
bic foot  of  lea<l  displaces  its  bulk  of  water  at  the 
bottom  of  the  tank  instead  of  at  the  top  where  it 
enters,  which  would,  in  such  a  case,  of  course  add 
one  one-millionth  of  a  foot  thickness  all  over  the 
bottom;  and  consequently  would  lift  the  entire 
mass  of  water  that  much  higher  in  the  tank,  thus 
exerting,  as  you  have  supi^jscd,  a  force  of  31,000, 
000  tons.  Such  a  stupii.!  performance,  however, 
on  the  part  of  this  cubic  foot  of  lead,  would  evince 
about  as  much  mechanical  shrewdness  as  was  ex- 
hibited by  the  farmer  who  rigged  machinery  in 
his  bam  to  windlass  his  horse  up  into  the  hay-mow 
to  keep  him  from  starving,  never  thinking  that 
the  hay  might  be  thrown  down  to  the  horse!  The 
author  of  a  work  on  Natural  Philosophy  who 
could  deliberately  write  out  and  publish  such  a 
preposterous  principle  of  science  as  that  the  cubic 
foot  of  lead  waits  till  it  gets  to  the  bottom  of  the 
tank  before  producing  its  displacement  for  no  ap- 
parent reason  but  to  exhibit  its  physical  strength 
m  lifting  the  whole  31,000,000  tons  of  water, 
would  undoubtedly,  in  a  fair  contest  with  this  far- 
mer, carry  off  the  first  prize  for  stupidity. 

It  is  perfectly  plain  that  the  cubic  loot  of  lead, 
by  settlmg  into  the  water,  displaces  its  bulk  al 
the  top  where  it  enters,  and  thus  adds,  through 
the  assistance  of  gravitation,  the  one  one>millionih 
of  a  foot  of  water  as  a  top  layer  all  over  the  sur- 
face after  adjustment  has  taken  place,  the  same 
precisely  as  if  such  a  thin  sheet  of  water  had  dis- 
tilled from  heaven  into  the  tank  in  the  form  of 
dew;  and  it  is  indisputably  clear  that  such  a  layer, 
by  no  possibility,  communicates  any  more  pres- 
sure to  the  tank  than  it  adds  to  the  weight  of  the 
water  already  in  it,  namely,  one  cubic  foot, 
weighing  62  pounds,  the  foot  of  lead  having 
nothing  to  do  with  this  pressure  as  it  rests  on  the 
bottom  with  a  weight  of  exactly  642  pounds, 
which  is  the  weight  of  the  lead  minus  the  weight 
of  the  cubic  foot  of  water  it  displaces.  Thus 
the  sinking  mass  of  lead  acts  on  the  watei*.  after 
being  once  submerged,  the  same  precisely  as 
does  the  pfbbU  in  sinking  into  the  ocean,  causing 
no  displacement  except  of  ihe  water  immediately 
in  its  path  and  to  a  limited  distance  around,  suffi- 
cient only  to  cause  an  equilibrium  as  the  lead  ad- 
vances. 

Although  this  exposition  of  the  ** pebble"  and 
**  tank  "  probkms,  it  seems  to  me,  can  admit  of  no 
question  or  dov.bt  in  the  mind  of  any  man  who 
will  reason  on  the  subject,  or  who  will  lake  the 
trouble  to  shut  up  his  standard  authorities  for  one 
minute,  and  look  at  the  question  as  if  it  had  never 
before  been  discussed,  yet  it  is  a  fact  that,  for 
the  want  of  this  mental  independence,  professors 
of  physical  science  are  teaching  students  all  over 
this  land  the  very  absurdities  involved  in  these 
problems  as  philosophical  truth,  just  because  ihcy 
iiappen  to  be  laid  down  in  some  standard  work  as 
a  mathematically  established  principle  of  science. 
And  for  the  same  reason  (the  want  of  a  little  self- 
reliant  thought)  these  responsible  teachers  lecture 
their  classes  on  the  beauties  of  the  undulatory 
theory  of  sound,  which  involves  the  monstrous  im- 
possibility of  an  insect  mechanically  and  directly 
compressing  four  cubic  miles  of  air  by  the  move- 
ment of  its  lees,  and  thereby  generating  heat  enough 
throughout  this  vast  area  to  add  '*  one-sixth,"  or 
174  feet  a  second,  to  the  velocity  of  its  soundly 
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Yet  some  of  these  investigators  are  the  very 
men  who  pass  judgment  on  Evolution  of  Sound 
\^'ithout  even  reading  a  single  argument  it  con- 
tains; a\id  then  tgotistically  condemn  the  "ego- 
tism" of  the  author,  and  brand  him  a  "  sciolist  " 
and  "lunatic,"  as  a  number  of  recent  letters  from 
colleges  bear  witness,  because  he  had  the  temerity 
to  call  in  question  a  theory  which  undeniably 
teaches  that  an  insect  possesses  the  physical  energy 
of  more  than  a  million  horses! 

I  do  not  djny  that  it  seems  egotistical  in  the 
extreme  for  any  **o«^  man  to  pit  himself  against 
tJu  whole  scientific  world''  by  attempting  l6  break 
down  an  established  theory  of  science  which  has 
held  undisputed  sway  for  hundreds  of  years.  But 
then,  what  is  to  be  done  about  it,  supposing  the 
••  one  man  "  should  happen  to  be  right,  and  the 
whole  scientific  world  wrong  ?  Would  it  still  be 
•'egotism?"  Such  a  thing  has  occurred  before, 
and  mi^ht  possibly  occur  again,  which  makes  it  a 
riaky  business  for  professors  of  physical  science 
to  call  nameSy  in  lieu  of  a  candid  investigation  of 
the  new  liypothesis  and  the  arguments  advanced 
to  sustain  it.  For  sliould  these  physicists,  who 
make  such  undue  haste  to  commit  themselves  on 
the  popular  side,  happen  to  be  mistaken  in  the 
present  case,  as  good  judges  are  beginning  to  ac- 
knowledge them  to  be,  they  can  ill  afford  to  face 
their  record  in  the  future,  while  the  "one  man" 
can  very  well  afford  to  go  into  history  as  the  "  ego- 
tist," "lunatic,"  or  even  "idiot,"  who,  single- 
handed  and  alone,  succeeded  in  overturning  a 
theory  which  had  received  the  unanimous  endorse- 
m,'nt  of  the  scientific  world  for  centuries.  I  can 
afford  to  wait  for  the  final  verdict. 

Hoping  that  the  explanations  here  given  of  your 
problems  of  the  "pebble  "  and  "  tank  "  may  prove 
satisfactory,  I  ahi,  very  truly  yours, 

WILFORD. 


Lebanon,  Pa.,  Jan.  28. 
WiLFORD  (Care  of  Halj.  &  Co.) 

Dear  Sir :  Your  kind  and  highly")  interesting 
letter,  containing  your  answer  to  my  inquiry,  was 
received  two  days  ago,  and  read  with  great  pleas- 
ure and  with  e$ttire  satisfaction,  I  would  have 
replied  sooner,  but  I  desired,  before  doing  so,  to 
consider  your  letter  thoroughly.  I  also  took  the 
liberty  of  showing  it,  with  your  other  letter  tome, 
to  Prof.  L.  McFadden,  of  Lebanon  Valley  Col- 
lege, and  fully  acquainting  him  with  the  whole 
matter  of  our  correspondence.  He  is  a  young 
man  whose  father  is  Professor  of  Natural  Science 
in  Otterbein  University,  at  Westerville,  Ohio  (my 
alma  mater).  The  young  Professor  purchased  one 
of  your  books  (through  my  recommendation),  read 
it  hastily  through,  and  during  a  short  vacation 
visited  his  father,  and  left  the  volume  with  him  to 
read.  He  is  very  much  interested  in  it;  and,  on 
reading  your  last  letter,  containing  your  solution 
•f  the  "tank"  and   "pebble"  problemsi,  he  ex- 


pressed a  desire  to  have  his  father  see  it.  1  took 
the  liberty  of  granting  him  the  privilege  of  send- 
ing it  to  him;  so  your  letter  is  now  on  its  way  to 
Otterbein  University,  but  will  be  relumed  to  roe 
again.  Pardon  this  liberty,  as  I  have  acted  wiih 
a  desire  to  aid  your  m  ork. 

I  wi«ih  now  to  say  that  your  letter  has  folly 
satisfied  me  that  the  "  pebble"  problem  is  false. 
as  well  as  the  "  tank  "  problem.  Your  reasoning 
is  perfectly  conclusive  to  my  mind  that  the  tu- 
ihoriiiesMhich  teach  such  pi.inciples  of  philosophy 
and  physical  science  are  wrong;  and  consequently 
I  have  no  hesitation  in  admitting  that,  in  my 
opinion,  the  undulatory  theory  of  sound  is  hope- 
lessly shattered. 

Indeed,  I  wish  to  state,  right  here,  that  you? 
first  letter  to  me,  after  you  had  received  the  prob- 
lems, in  which  you  so  positively  asserted  your  abil- 
ity to  prove  \\\^xti  false,  set  me  to  thinking  on  ihc 
matter.  Previously  I  had,  as  I  suppose  mo>l  stu- 
dents do,  simply  taken  w  hat  the  books  taught  re- 
specting these  things  as  5cience  and  fact,  without 
stopping  to  question  their  correctness.  Eut,  as 
already  stated,  your  letter  set  me  to  thinking, ziXo 
the  correctness  of  the  "  tank  "  prcblem;  and  on 
the  evening"  of  the  day  before  I  received  your  ex- 
planation, I  had  arrived  at  the  conclusion  that  it 
.must  h^  false;  and  so  expressed  myself  to  my  son, 
who  is  now  a  senior  in  the  classical  cour^e  of 
Lebanon  Valley  College.  In  discussing  the  mat- 
ter with  him,  I  entered  into  a  careful  cnlculatkn 
of  the  physical  and  mechanical  questions  involved; 
and  I  assure  you  that  my  method  of  explaining 
the  falsity  of  the  "  tank  "  problem,  and  the  actual 
change  effected  by  inserting  the  cubic  foot  of  Ucd^ 
was  in  many  respects  exactly  like  your  own.  I 
am,  therefore,  fully  satisfied  that  your  reaK)ning 
is  sound;  and  that  the  works  on  physical  science 
which  teach  the  contrary  are  Mrong.  I  am  conse- 
quently now  prepared  to  drop  the  undulatory 
theory  of  sound  as  a  monstrous  absurdity, 

I  will  be  pleased  to  aid  you  in  your  fight,  so 
courageously  inaugurated;  and,  if  at  any  time  you 
see  where  I  can  be  of  service  to  you,  please  infonn 
me,  and  command  my  services. 

Most  respectfully  yours, 

I.  L.  Kephart. 

In  another  letter  to  WiLFORD,  dated  Feb.  nth. 
Prof.  Kephart  .says: — 

"  I  am  glad  to  learn  that  there  are  a  few  inves- 
tigators of  physical  science  who  can  lay  aside  tjieir 
prejudices,  and  give  your  arguments  a  candid 
reading.  ^1  such  must  be  convinced  that  the 
undulatory  theory  of  sound  is  a  scientific  delusion, 
and  wholly  without  foundation  in  fact.  1  am  still 
reading  Evolution  of  Sounds  and  the  more  1  ex- 
amine it  the  greater  is  my  astonishment  that  the 
wave-theory  should  ever  have  been  accepted  as 
correct, much  less  that  it  should  have  been  behevtd 
in  for  centuries  by  so  many  eminent  men.  *  ♦  * 
Sincerely  yours, 

I.  L.  Kephart." 
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In  attempting  a  refutation  of  the  evolu- 
tion hypothesis,  no  more  satisfactory  or. 
edective  method  presents  itself  than  a 
criticiil  examination  of  the  writings  of  the 
highest  representative  authorities  on  the 
subject  Such  authorities — acknowledged 
universally  to  stand  pre-eminently  fore- 
most— are  the  three  great  scientists — 
Darwin,  Huxley,  and  Haeekel — chosen  for 
special  review  in  this  work.  If  their  posi- 
tions can  be  shown  to  be  untenable,  and 
their  ar^ments  fallacious  and  self-contra- 
dictory, it  is  reasonable  to  conclude  that 
evolution,  as  advocated  by  any  other  and 
all  other  wiitens,  must  fall  to  the  ground. 

Mr.  Darwin  is,  in  the  strictest  sense,  the 
father  of  modem  evolution,  though  the 
general  principles  of  the  hypothesis  have 
Been  urged  by  many  previous  naturalists, 
while  P^f essor  Haeekel,  of  the  University 
of  Jena,  who  was  among  the  first  to  adopt 
Ifr.  Darwin's  views,  is  now  considered  tne 
boldest,  most  radical,  and  advanced  advo- 


cnte  of  the  syf'tem  i\ho  has  written  on  the 
subject,  and  by  many  is  regarded  as  the 
ablest  In  reviewing  the  aiguments  of 
these  eminent  scientists,  I  shall  not  under- 
take to  follow  any  particular  order,  aiming 
only  to  make  sure  that  not  one  class  of 
facts  cr  fair  inferences,  rehed  upon  by 
these  authorities,  shall  escape  critical  ex- 
amination. 

As  a  suitable  commencement  of  this 
general  review,  I  have  deemed  it  advis- 
able to  devote  one  chapter  principally  to 
the  two  gieat  works  of^ofessor  Haeekel 
— Tbe  History  of  Creation,  published  some 
seven  years  ago,  and  The  Evolution  of 
Man,  just  issued,  with  incidental  refer- 
ences to  Mr.  Darwin's  views  as  occasion 
may  suggest 

The  chief  difference  between  these  two 
eminent  representatives  of  the  new  philoso- 
phy, relates  to  the  manner  in  which  the 
primordial  form  of  life  (from  which  all 
other  forms  are  supposed  to  have  devel^ 
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oped)  took  its  rise.     Both  agree  that  at 
an  early  period  in  the  world's  history  no 
living   thing    existed    upon   this  planet 
Both  agree  that  the  primitive  form  of  life, 
as  the  nucleus  of  the  countless  tribes  of 
animals  extinct  and  extant,  could  not  have 
been  imported  from  some  other  planet  or 
stellar  world.     Henca,  at  a  certain  definite 
time,  the  "primeval  parent   of  all  other 
organisms''  must  have  coma  into  existence 
out  of  inorganic  mai  ter  by  some  means  not 
now  apparent;    and   while   Mr.    Darwin 
coQclu-las,  as  the   only  rational   supposi- 
tion, that  God  miraculoudy    formed  the 
first  organism  and   breathed   into   it  the 
vit.d  sp  irk  which  constitute  A  it  a  living 
creature,  Prot  Haeckdl  as   distinctly  re- 
jects the  idea  of,  or  necessity  for,  a  God, 
or  any  other    intelligent  power   in    the 
universi,  and  holds  that  this   primitive 
animal,  from  which  all  other  animals,  in- 
cluding man,  have  sprung,  arosa  "  by  spon- 
taneous generation  out  of  inorganic  mat- 
ter," by  laws  inherent  in  the  matter  thus 
organized.     With    the   exception   of  this 
single  difference  in  their  views,  these  two 
greatest  representatives  of  modem  evolu- 
tion, however  much  they  may  contradict 
each  other  in  detail,  are  in  pei-fect  accord, 
both  teaching  that  from  tliis  single  primi- 
tive form  of  life, — or  at  most,  a  very  few 
such  simple  forms,  without  any  subsequent 
supervision  of  the  God  of  Nature, — ^the 
entire  animal  kingdom  has  developed  by 
transmutation,  under    the    natural  laws, 
principles,  and  conditions;  designated  var- 
iously   as  "environment,"   "struggle  for 
existence,"  "heredity,"  "laws  of  descent 
and  adaptation,"  "  natural  selection,"  "  sur- 
vival of  the  fittest,"  etc     Although   Mr. 
Darwin  is  justly  entitled  to  the  credit  of 
having  given  the  first  grand  impetus  to 
the  doctrina  of  modern  evolution,  and  of 
having    collected  aird  published    to  the 
world  j^e  first  methodical  classification  of 
facts  bearing  upon  this  novel  solution  of 
the    origin  of  species,  it  is  more  than 
doubtful  if  he  has  not  baen  entirely  out- 
stripped, and  his  researches  eclipsed  by 
his    younger  and    more    vigorous   Gor- 
man coadjutor,  of  the  University  of  Jena. 
The  patient  industry,  and  imtiring  persis- 
tence, however,  of  either  of  these  great 
scientific  workera,  in  trying  to  formulate 
and  sustain  the  theory  of  evolution,  have 
entitled  them  to  all  praise  a?  persevering 
investigators  of  the  phenomena  of  natural 
science^ — a  persistent  effort,  to  say  the 


least,  worthy  of  a  better  cause.  The  fd- 
lowing  brief  extracts  from  their  works 
will  give  the  reader  a  condensed  idea  of 
their  respective  views  on  the  origin  of 
animal  iorms,  including  the  initial  form 
of  Ufe: 

"There  is  a  gr<^dear  in  this  view  of  life, 
with  its  several  powers,  lia^iug  been  originally 
hreaUied  by  the  Creator  into  a  jew  forme  or  into 
one,** — **The    similar  framework  of  bones  in 
the  hand  of  a  man,  wing  of  a  bat,  fin  of  a  por- 
poise, and  leg  of  a  horse,  .  .  .  and  innumerable 
other  such  facts,  at  once  explain  themselves  oa 
the  theory  of  descent  with  slow  and  slight  sue 
cessive  modifications. " — **  In  regard  to  the  mem- 
bers of  each  great  kingdom,  such  as  vertebnta, 
articulata,  etc. ,  we  have  distinct  evidence  .  .  . 
that  within  each  kingdom  aU  the  members  an 
descended  from  a  tingle  progenitor."-^*'  All  IJU 
living  forms  of  life  are  Vie  lineal  descendants  of 
those  uhich  lived  long  before  Vie  Oambrian  epoekJ* 
— Parwin.  Ongin  of  Species,  pp.  420,  425,  438. 
"  But  a  truly  natural  and  consistent  view  of 
organisms  can  (xssume  no  supernatural  act  oj 
creation  for  even  tlvose  simplest  original  form*, 
but  only  a  coming  into  existence  by  spontaneous 
generaUon.     From  Darwin's  view  of  the  natare 
of  species  we  arrive  therefore  at  the  natuiil 
theory    of    development." — **  The  fundamental 
idea  which  must  necessarily  lie  at  the  bottom  of 
all  natural  theories  of  development,  is  that  of  a 
gradual  development  of  all  (even  the  most  per- 
fect) organisms  out  of  a  single  or  out  of  a  ver^ 
few  quite  simple  and  quite  imperfect  original 
beings,  which  came  into  existence  not  bg  super" 
natural  creation  but  bg  spontan^oas  generation, 
or  archigony,  out  of  inorganic  maUerJ** — Prot 
Uaeckel,  History  of  Creation,  v.  i.,  pp.  48,  75. 

Let  us  now  commence  our  examination 
of  the  evidence  upon  which  these  broad 
conclusions  are  based,  and  as  ''  spontane- 
ous generation,"  without  the  aid  of  super- 
natur  d  intervention  (not  even  so  much  as 
Dr.  McCosh's  "  favorable  conditions,  as- 
sorted by  Divine  wisdom"),  lies  at  the 
very  foundation  of  the  theory  of  descent 
as  taught  by  the  German  school  of  philos- 
ophers, wo  will  first  pay  our  respects  to 
that    wholly    consistent    and    somewhat 
plausible  assumptioD,*as  the  start  of  evolu- 
tion.    And  let  me  say  here  that  the  ap- 
parently crucial  experiments  of  Dr.  Tyndafl 
and  others,  by  which  they  have  so  fre- 
quently demonstrated  that  living  haderia 
will  not  appear  in  liquids  from  which  all 
germs  have  been  excluded,  are  not  suffi- 
cient to  satisfy  the  mind  of  the  logical,  and 
particularly  skeptical,  reader.     Other  de- 
coctions, from  which  germs  may  be  equally 
excluded,  it  may  be  and  is  claimed  by  Dr. 
Bastian  and  other  advocates  of  spontane- 
ous generation,  have  not  yet  been  tried,  and 
that  when  tried,  under  other  conditions^  they 
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may  result  differently.  Hence,  the  nega- 
tive testimony,  that  bacteria^  or  living  ani- 
malcules, have  not  been  produced  in  the 
decoctions  abready  tiied,  and  under  the 
conditions  alluded  to,  though  well  enough, 
as  far  as  it  goes,  does  not  meet  the  case  of 
JE^f.  Haeckel's  ingenious  method  of  rea- 
soning. That  sort  of  evidence  requires  to 
be  answered  in  kind,  its  very  logic  and 
philosophy  need  to  be  overthrown,  if  they 
cm  be,  and  the  principles  involved  in  the 
hypothesis  demonstrated  to  be  self-contra- 
dictory and  absurd.  This  accomplished, 
and  the  negative  testimony  of  experiment 
will  then  come  into  play  and  cHnch  the 
logical  naiL  If  the  philosophy  or  scientific 
possibihty  of  spontaneous  generation,  as 
urged  by  its  ablest  living  advocate,  shall 
fairly  break  down,  with  the  evidence  of  all 
the  crucial  experiments  on  record  corro- 
borating its  fallacy,  then  surely  this 
method  of  accounting  for  the  origin  of 
life  and  the  commencement  of  evolution 
must  be  abandoned  as  a  hopeless  failure. 

In  order  to  secure  a  reasonable  basis 
for  his  arguments  in  siipport  of  spontane- 
ous generation,  Prot  Haeckel  was  fortu- 
nate enough  to  discover  that  exceedingly 
simple  cIass  of  organic  beings,  callcd 
monera,  "  the  simplest,"  he  dedares,  "  of 
all  known  organisms,  as  well  as  the 
simplest  of  all  imaginable  organisms,"  be- 
ing mere  lumps  of  pure  albumen,  without 
organs  or  heterogeneous  parts.  This  tiny, 
pelagic  animal,  no  larger  than  a  pin's  head, 
which  inhabits  the  bottom  of  the  ocean, 
Prof.  Haeckel  considers  so  slightly  re- 
moved from  inorganic  matter  that  it  must 
have  required  but  a  trifling  effort  of 
Nature  to  usher  it  into  being  from  anor- 
gana,  and  requires  but  a  trimog  effort  of 
the  imagination  for  us  to  conceive  of  the 
change  necessary  to  produce  such  a  simple 
organic  being  from  not-living  matter. 
Hence  he  flatters  himself,  and  tries  to 
flatter  his  readers  that  the  spontaneous 
generation  of  such  an  imperfect  creaturo 
<)ut  of  inorganic  matter  was  not  an  unrea- 
sonable supposition.  It  never  seemed  to 
have  entered  the  mind  of  this  renowned 
scientist  that  there  is  a  spanless  chasm 
separating  the  living,  moving,  voluntary' 
animal,  however  simple,  from  the  not-living, 
inorganic  dod.  All  thought  of  tb is  br i  dge- 
less  hiatus  was  brushed  aside  by  a  single 
stroke  of  his  pen,  as  of  no  consequence 
contrasted  witn  the  important,  object  he 
had  in  view,  of  eliminating  God  from  His 


works  and  starting  evolution  without  ih& 
aid  of  supernatural  intervention  Al- 
though this  eminent  savant  could  seetheae^ 
little  creatures  voluntarily  move  their 
bodies,  pick  up  and  absorb  atoms  of  nutri- 
tion and  assimilate  them  into  their  own 
organic  structure,  thrust  out  their  so-caffled 
false  feet,  or  pseiidopodia,  which  he  calls 
"  finger-like  processes," — nothwithstand- 
ing  he  observed  that  the  moneron  grows 
by  food  assimilation,  the  same  as>  a  more 
complex  organism,  and  that  it  propagates 
its  species  by  a  division  of  its  body  into 
two  equal  parts,  each  part  again,  hy  niztri- 
tion  and  growth,  becoming  an  exaci  dupE- 
cate  of  the  former  whole, — ^yet,.  sa  intuit 
was  he  upon  the  elimination  of  God  from 
the  universe,  and  of  establishing^  an  orderly 
and  consistent  harmony  between  Kant's 
Cosmogony  and  Lamarck's  and  Darwin'a 
Theory  of  Descent,  that  the  life  and  mental 
powers  of  this  animal  were  belittled  almost 
to  nothing,  while  the  inherent  laws,  pro- 
periies,  and  forces  of  inorganic  matter 
were  exalted  almost  to  the  level  of  intel- 
lectuality itselt  Yet  this  desperate  effort 
to  establish  what  he  must  have  known  to 
be  an  irrational  and  impossible  hypothesis, 
is  regarded  by  his  materialistic  adherents 
and  admirers,  as  the  acme  of  philosophical 
reasoning,  and  the  quintessence  of  iippar- 
tial  scientific  investigation 

I  defy,  however,  any  candid  man,  who  has 
sufiacient  intelligence  to  reason  lo^rfcallr 
on  a  philosophical  subject,  to  carefiiUy  ex- 
amine Prof.  Haeckers  arguments  for  spon-* 
taneous  generation,  based  on  the  vumeronj, 
and  not  come  to  the  conclusion  that  thero 
lies  at  the  bottom  of  this  whole  effort  an 
uncandid  and  one-sided  desire  to  belittle 
and  misrepresent  this  living  animal,  to 
serve  the  purpose  of  spontaneous  genera- 
tion as  an  excuse  for  ignoring  God  in  the 
works  of  creation.  Permit  me  then  first 
to  quote  briefly  what  ho  says  about  this 
little  creaturo,  as  a  better  foundation  for 
my  comments: 

**  Of  still  greater,  nay,  the  rery  greatest  impor- 
tance to  the  hypotlieMs  of  mpontaiicous  generation 
a.n\  linally,  tlio  exceedingly  rcmaikablo  Monera, 
th()sc>  creatures  which  wo  havo  already  so  fre- 
quently mentioned,  and  which  arc  not  only  the 
simplest  of  all  obsei-ved  organisms,  but  even  the 
simplest  of  allimagiTiable  organisms.  .  .  .  Through 
the  discovery  of  these  organisms,  frhichare  of  the 
utmost  importance,  the  supposition  of  a  spontan- 
eous generation  loses  most  of  its  difficulties.  For  as 
all  trace  of  organization—all  distinction  of  heter- 
ogeneous parts — is  still  wanting  in  them,  and  as 
all  the  vital  phenomena  are  jTerformed  by  one  and 
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the  same  hymogenMUi  and  fomdeM  matUr,  we 
can  easily  imckyine  Uieir  origin  by  spoiUaneous 
generation.  ** 

**  The  whole  body  of  these  most  simple  of  all 
organisms— &  semi-Huid,  formless,  and  simple 
lump  of  albumen, — consists,  in  fact,  of  only  a 
single  chemical  combination."  .  .  .  "Formerly, 
when  the  doctrine  of  spontaneous  generation  was 
advocated,  it  failed  at  once  to  obtain  adherents  on 
.account  of  the  composite  structure  of  t/ie  simplest 
organisms  then  known.  It  is  only  since  we  have 
discovered  the  exceedingly  importaTU  Monera, 
only  since  we  have  become  acquainted  in  them 
with  organisms  not  in  any  toay  built  up  of  distinct 
organs,  but  which  consist  solely  of  a  single  chem- 
ical combination,  and  yet  grow,  nourish,  and  pro- 
pagate themselves,  tliat  this  great  difficulty  has 
been  removed,  and  the  hypothesis  of  spontaneous 
generation  1ms  gained  a  degree  of  probability 
which  entitles  it  to  fill  up  the  gap  existing 
between  Kant's  Cosmogony  and  Lamarck's  Theory 
of  Decent." 

*'  Only  such  homogeneous  organisms  as  are  yet 
not  diff<irenti(Ued,  and  are  similar  to  the  inorganic 
crystals,  in  being  homTgeneoudy  composed  of  one 
single  substance,  could  arise  by  spontaneous  gen- 
eration and  could  become  the  primeval  parents  of 
all  other  organisms.** 

**  We  have  before  this  become  acquainted  with 
the  simplest  of  all  species  of  or^uisms  in  the 
inonera,  whose  entire  bodies  when  completely 
developed  consist  of  nothing  but  a  semi-tiuid  al- 
buminous lump ;  they  are  organisms  which  are 
of  the  utmost  importance  for  the  theory  of  the 
first  origin  of  life.** 

**The  simple  method  of  propagation  of  the 
Moneron  by  self-division,  is,  in  reality,  the  most 
univerJ^l,  and  most  widely  spread  of  all  the 
different  modes  of  propagation.'* .  .  .  *'  K  pinch- 
ing in  takes  place,  contracting  the  middle  of  the 
globule  on  all  sides,  and  finally  leads  to  the  sep- 
aration of  the  two  halves.  Each  half  then  be- 
comes rounded  off,  and  now  appears  as  an  inde- 
pendent  individual,  which  commences  anew  the 
simple  course  of  vital plienomenaol  nutrition  and 
propagation.** 

**  When  the  Mineron  moves  itself,  there  are 
fonned  on  the  upper  surface  of  the  little  mucous 
globule  shnpelcHt  finger-like  processes,  or  very  fine 
radiated  threads ;  these  are  the  so-called  false 
feel,  or  pseudopodxa.*^ — Habckel,  History  of 
Creation,  vol.  i.  pp.  185,  186, 187,  380,  332,  334. 
344,345. 

To  suppose  that  an  organic  being  can 
exist  wit^  all  the  functions  of  yitality,  nu- 
trition, growth,  reproduction  and  volun- 
tary motion,  and  yethe  dediluteof  parts  and 
organs  'Corresponding  to  such  functional  en- 
dowmenls,  just  because  these  parts  and  or- 
f^ans  are  not  visible  under  the  microscope, 
is  to  asflum')  an  absurdity  so  self-evident 
and  monstrous  as  justly  to  entitle  its  au- 
thor to  no  consideration  at  all  as  a  phil- 
osophical reasoner.  How,  I  ask,  in  the 
name  of  science,  can  the  moneron  ''  move 
itself,"  and  voluntarily  thrust  out  its  "  so- 
called  false  ieet  or  pseudopodia "  in  '^fin- 


ger-like processes^"  without  correspond^ 
ing  muscles  or  their  equivalent  organism, 
even  though  they  may  be  invisible?  And 
how  can  these  voluntary  operations  ialce 
place  without  corresponding  vital  and  men- 
tal powers?  And  how  can  these  vital  and 
mental  powers  eidst  and  manifest  them- 
selves in  such  voluntary  movements  with- 
out brain,  nerves,  &a,  or  their  equivalents^ 
since  Prof.  Haeckel,  time  and  again,  tells 
us  that  life  and  mind  are  ''  nothing "  but 
the  complicated  motions  of  the  molecules 
of  the  brain  and  nerves  '* placed  together  in 
a  most  varied  manner"  f  (History  of  Crea- 
tion, voL  1.  p.  199.)  If  this  living,  movmg, 
thinking,  volitional,  growing,  propagating 
animal  has  no  organs,  equivalent  to  brain 
and  nerves,  however  transparent  or  invisi- 
ble, then  where  are  the  cerebral  "  mole- 
cules "  to  be  "  placed  together  in  a  most 
varied  manner  by  which  to  keep  up  those 
peculiar  motions  constituting  the  Ufe  and 
mental  powers  of  this  creature  ?  Ashe  dis- 
tinctly tells  us  that  tliis  living  animal  has 
neither  organs  nor  parts, — neither  brain 
nor  nerves, — and  yet  that  it  poase8828  life 
and  vwntal  powers,  it  liatly  contradicts 
his  definition  of  life  and  mind  as  being 
but  the  motion  of  cerebral  molecules,— 
thus  proving  life  and  mind  to  be  a  mb- 
sfanlial  fiomelhing  independent  of  such 
molecular  motion  and  thereby  overturn- 
ing, by  his  ONvn  reasoning,  his  entire  ma- 
terialistic philosophy ! 

It  seems  almost  like  a  waste  of  time  to 
follow  this  author  and  point  ou:  the  falla- 
cious character  of  his  position  and  argu- 
ments as  based  on  the  supposed  sponta- 
neous generation  of  these  lowly  organisms. 
The  reasoning  is  so  self-contradictory  and 
consequently  so  self-annihilating,  from 
first  to  last,  that  one  scarcely  has  patience 
to  reply  to  it  Take,  for  example,  this 
vital  feature  of  the  argument,  and  upon 
which  the  whole  superstructure  of  spon- 
taneous generation  is  reared,  namely,  that 
the  moneron  is  "  homogeneouslv  composed 
of  one  single  substance,'^ — a  "formless  and 
simple  lump  of  albumen^" — and  its  utter 
falsity  is  made  manifest  by  the  following 
self-contradictorv  sentences  which  I  quote 
from  Prol  Haeckel  himself : 

**  In  aU  living  bodies  ^tithout  exception  there  'a 
a  certain  quantity  of  tt^ater  cambinid  in  a  pecn- 
liar  way  with  sciid  matter.**  **  AU  animals uA 
all  plants,  in  facf  all  organisms,  consist  in  great 
measure  of  fluid  u>ater,  which  combines  in  a  pe- 
culiar manner  with  other  substances," — Hidmjftf 
Creation,  vol.  i,  pp.  827,  829. 
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How  in  tbe  name  of  reason  can  the 
body  of  the  moneron  consist  of  only  "o)i^ 
single  subiUance  " — albumen — when  "  all  ani- 
maJs,"  **  all  organisms/'  "  all  living  bodies 
without  exception,"  consist  of  uxUer  and 
** other  substances?"  Water ^  surely,  is  not 
Albumen!  Having  started  out,  it  seems, 
with  the  desperate  purpose  of  show- 
ing probable  ground  for  the  possibility  of 
spontaneous  generation,  it  became  neces- 
sary to  describe  tbe  moneron  ("  the  sim- 
plest of  all  imaginable  organisms  *')  as  com- 
posed of  one  single  substance'*  even  though 
he  should  be  forced  flatly  to  contradict  it 
in  the  very  next  chapter.  Is  such  an  out- 
rageous falsifier  of  Nature  fit  to  teach  tbe 
world  science? 

He  not  only  contradicts  himself,  but 
flatly  contradicts  Mr.  Dai-win : 

'*  We  cannot  fathom  the  fnartel(nu  eom- 
flexitif  cf  an  crgamc  being ;  but  on  the  hy- 
pothesis here  advanced  (panfi^nesis)  this  com- 
plexity is  much  increased.  JSach  Uving  creature 
must  be  looked  at  as  a  mieroeoim — formed  of  a 
host  of  self-propagating  organisms,  inconceivably 
minute,  and  as  numerous  as  the  stars  of  heaven." 
—AHimal*  and  Plants,  vol.  ii,  p.  483. 

Yet  Prot  Haeckel  declares  that  this  "  liv- 
ing" animal  so  far  from  containing  "a 
host  of  self-propagating  organisms,"  is 
"  composed  of  one  single  substance  " — 
*'  one  and  the  same  homogeneous  matter," 
and  instead  of  constituting  it  a  ''micro- 
cosm," as  Darwin  has  it,  in  order  to  make 
it  a  suitable  subject  for  spontaneous  gen- 
eration he  declares  it  absolutely  to  be 
without  organs  or  parta  But  he  not  only 
contradicts  himself  and  Mr.  Darwin,  but 
he  is  equally  in  conflict  with  Prol  Huxley ; 

"No  living  being  is  throughout  of  homoge- 
netui  tubaUmee.** — Huxley,  memeiitarjf  Phy^ 
dogy,  p.  15. 

Pro!  Haeckel,  however,  maintains,  as 
just  quoted,  that  this  spontaneously  gener- 
ated "primeval  parent  of  all  other  organ- 
isms" is  homogeneously  composed  of  one 
tingle  substance,"  Now,  which  statement 
are  we  to  believe  :  this  special  and  evi- 
dently ill-considered  or  purposely  fttbri- 
cated  plea  for  the  irrational  hypothesis  of 
spontaneous  generation,  6r  the  deliberately 
considered  statements  of  the  three  high 
authorities  quoted,  including  Prol  Haeckel 
himself?  Clearly,  judging  from  the  testi- 
mony of  these  three  witnesses,  sponta- 
neous generation  falls  to  the  ground  as  an 
utter  impossibility,  since  Ptol  Haeckel 
distinctly  asserts,  as  above  quoted,  that 


"  only  such  homogeneous  organisms  as  are . . . 
homogenoifs'^f  comi>osed  of  ore  auKjle  sub- 
stance could  arise  by  spontaneous  generor 
lion  I "  Now,  as  the  moneron  is  the  "  sini- . 
plest  of  all  imaginable  organisms,"  and 
according  to  Haeckel,  contains  not  only 
"  albumen,"  but  "  water  "  and  "  other  sub- 
stances," and  according  to  Darwin  is  a 
"microcosm,"  and  according  to  Huxley 
cannot  be  "  throughout  of  homogeneous  sub- 
stance** it  follows  demonstrably  by  the 
united  testimony  of  the  three  witnesses 
that  a  moneron  could  not  have  arisen  by 
spontaneous  generation,  not  being  "  homo- 
geneously composed  of  one  single  sub- 
stance," and  consequently  that  Prof. 
HaeckeVs  theory,  so  far  from  filling  up  tho 
"  gap  existing  between  Kant's  Cosmogony 
and  Lamarck's  Theory  of  Descent,"  in- 
gloriously  breaks  down  at  the  very  start! 

I  might  thus,  without  writing  another 
sentence,  leave  Prol  Haeckel's  History  of 
Creation  as  so  much  waste  paper,  based, 
as  it  is,  on  this  spontaneou^y  gener- 
ated moneron  ;  but  I  cannot  afford  to 
be  so  mercifully  unkind  to  the  reader. 
The  professor's  relentless  and  bitter  assaults 
upon  everything  in  the  shape  of  religion, 
and  his  boastful  denial  even  of  the  exist- 
ence of  a  God  in  the  origin  and  control  of 
the  universe,  entitle  him  to  no  lenity  or 
mercy  at  the  hands  of  an  impartial  re- 
viewer. He  girxs  without  the  least  respect 
to  the  most  sacred  feelings  and  sentiments 
of  the  religious  world,  and  he  must  be 
prepared  lo  take  with  the  same  measure 
he  metes. 

Let  us  now  examine  for  a  moment  the 
philosophy  of  this  assumption  that  a  liv- 
ing, organized  being  can  bv  any  possibility 
be  constituted  of  one  single  substance,  or 
be  destitute  of  prgans  or  parts,  a  supposi- 
tion upon  which  this  entire  so-called 
"  History  of  Creation  "  is  founded.  To 
assume  such  things  of  any  living  animal, 
just  because  tJie  microscope  does  not  re- 
veal organic  parts  corresponding  to  mani- 
fested organic  fimctions,  is  to  fly  into  tho 
face  of  reason  and  common  sense,  and 
trample  under  foot  aU  that  we  know  of  the 
relations  existing  between  cause  and  effect. 
To  admit,  as  does  Prof.  Haeckel,  that  a 
living  animal  had  the  power  voluntarily  to 
thrust  out  its  pseudopodia,  move  its  body, 
cut  itself  in  two,  and  grow  by  food  assimi- 
lation without  organic  structure  or  parts 
by  which  these  results  are  effected,  even 
^ough  such  organs  are  A^eyond  the  range 
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of  the  most  powerful  microscope,  is  to 
write  philosopnical  drivel  so  puerile  as  to 
justly  forfeit  aU  claim  to  be  reasoned  with 
.as  a  rational  human  being.  It  is  only  the 
fact  that  these  l^ooks  are  placed  in  public 
libraries,  and  are  read  and  believed  in  as 
j>rofoundly  scientific  by  evolutionists  gene- 
rally, that  makes  them  entitled  to  any  kind 
of  serious  reply. 

Take  the  admitted  fact  t!iat  the  "  mon- 
eron  rfuy\yes  iiselfy"  and  then  ask  this  high 
authority  how  anything  can  "  move  itself" 
without  possessing  and  using  some  struc- 
tural arrangement  of  parts  or  organs? 
The  cilia  of  the  rotifer,  for  example,  are 
89en  to  move  and  whirl  with  indistinguish- 
able rapidity  as  viewed  under  a  powerful 
lans,  but  who  that  pretends  to  philo- 
sophical knowledge  would  suppose  that  no 
muscular  organs  or  analogous  parts  exisb 
at  the  base  of  these  ciliated  hairs  to  effect 
such  motions  just  because  they  are  wholly 
invisible  under  the  moit  powerful  micro- 
scope ?  Yet  this  superficial  philosopher, 
whose  writings  are  sought  by  the  learned 
world,  sees  the  moneron  thrust  out  its 
pseudopodia  in  "finsjer-like  processes*' 
and  "  move  itself,"  and  yet  denies  the  ex- 
istence of  any  muscle?  or  analogous  organs 
at  the  base  of  these  "processes  "  to  causo 
such  projection  to  take  place,  just  because 
the  microscope  does  not  reveal  them,  an  1 
more  especially  becau33  his  theory  needed 
just  such  an  organless  animal  to  make 
spoutaneous  generation  out  of  inorganic 
matter  appear  feasible !  An  investigator 
who  can  th  is  virtually  deny  the  existence 
of  anytliing  in  the  organic  sti-ucture  of  an 
animal  that  he  cannot  detect  by  the  mag- 
nifying power  of  the  microscope,  even 
after  he  witnesses  the  volimtary  motions 
which  can  only  occur  by  nieans  of  organs 
corresponling  to  such  vital  functions  and 
movements,  may  be  competent  to  fill  the 
chair  of  Natural  History  in  the  University 
of  Jena,  but  he  would  not  pixss  muster  here 
as  assistant  taacher  in  a  village  school. 

What  if  the  moneron  doas  appear  to  ba 
but  a  lump  of  pure  albumen  or  a  smo.!! 
mass  of  semi-transparent  sarcode,  does 
tliis  fact  preclude  the  idea  of  ssparato  or- 
gans or  heterogeneous  parts?  B3cause  or- 
gans are  translucent  or  even  transparent, 
is  this  proof  that  they  do  n  3t  exist  ?  Prof. 
Haeckel  is  surely  aware  of  the  fact  that 
many  pelagic  animals  such  as  different 
species  of  meducse,  or  the  common  jelly- 
fish, are  so  transparent  as  to  ba  scarcely  dis- 


tinguishable &om  sea  water,  and  even  scnne 
species  of  ciusiaceans,  which  are  as  tnuu- 
parent  as  glass  itself,  yet  winch  necessarily 
possess  all  the  complexity  of  organic  parts 
common  to  opake  species  of  the  same 
class.  Would  he  deny  that  such  an  ani- 
mal possesses  eyes  because  of  their  invisi- 
biUty,  notwithstanding  he  witnesses  it» 
alertness  in  escaping  from  approaching^ 
objects?  Would  he  not  rather  conclude, 
as  a  logical  naturalist  should  do,  that  th3 
various  voluntary  and  involuntary  func- 
tional movements  of  such  animals  neces- 
sarily go  to  prove  the  existence  of  corres- 
ponding organs,  whether  they  can  be  seen 
or  not? 

Take  the  corpuscles  of  blood  as  an  illus- 
tration, and    let    this   learned    scientific 
authority  examine  one  of  them  never  so 
closely  with  h.s  best  micro ricopa,  and  will 
he  discover  in  it  anything  but  an  appa- 
rently "  formless  "  mass  of  homogeneous 
matter?      All  the  visual  power  he  can 
brin^  to  bear  upon  it  will  give  him  no  cla? 
to  the  well-known  fact  that  it  contains 
numerous  substances,  such  as  chlorides, 
carbonates,  phosphates,  water,  &c.,  besides 
its  principal  ingredients  of  albumen  a:id 
fibrine.     A  microscope  of  a  thousandfold 
greater  power  would  do  no  better.    let 
it  has  been  damonstra  ed    by   chemicaJ 
analysis  that  this  single  blood-corpuscle, 
which  the  ordinary  microscope  barely  re- 
veals, contains  absolute  pai-ticles  of  t>r>n, 
saX  potaih,  lime,  sulphur,  phosphoruSySwm 
and  magnesia,  which,  though  we  speak  of 
them  as  solutions,  exist  nevertheless  in 
absolute  masses  as  really  and  literally  as 
do  pebble-stones  that  are  washed  along 
our  brooks,  had  we  the  magnifying  power 
in  our  lenses  strong  enough  to  detect  them. 
Whether  such  perfection  in  tha  micros-, 
cope  will  ever  be  attained  or  not,  a  true 
philosopher  does  not  ask  the  evidence  of 
his  eyes  bafore  he  can  believe  in  the  exist- 
ence of  these  constituent  substances  of  the 
blood,  nor  would  he  be  s 3  weak  as  to  deny 
the  existence  of  invisible  organic  structore 
to  an  animal  when  it  clearlv  shoNvs  that  it 
possesses  the  vital  functions  of  nutrilion, 
growth,  reproduction,  and  voluntary  no- 
tion which  he  knows  can  onlv  be  accoa- 
plished  by  the  operations  of  corresponding 
parts  and  organs. 

Not  only  are  many  of  these  blood  cor- 
puscles so  diminutive  as  to  ba  entirely 
beyond  the  reach  of  the  microscope,  hot 
even  ihfi  veins  and  arteries   tiieinselras^ 
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which  convey  them  through  the  animal  since  it  is  impossible  for  any  chemical  an- 

organism  by  hundreds  of  thousands,  are  alynis  to  distin^'uish   posiavely    between 

often  too  small  to  be  seen  by  the  aid  of  a  Jibrine  and  albumen  ?     i  prove  this  by  the 

powerful  glasa       An  able  authority  ou  following  hign  authorities  : 

these  marvels    of   physiological    science,!  ««pi,v«;«i««.iefc  i «,.   i               .       ,           , 

assiirea  ua  diat  •  f    Pl^}  biologists  have  been  accustomed  to  speak 

assures  us  mai .  of  the  albnvnnoas  tissues,  but  the  author  beheves. 

••  The  investigation  of  the  phenomena  of  cir-  ^®  is  jusiilied  iu  asserting  that  no  chtmiciU  differ- 

culation  has  exhibited  the  mode  in  which  arterial  ^"<^  ^•^**^*  ^7  which  albumen  and  jWrine  can  be 

blood  is  distributed  over  the   body  in  iiUnute  ^^^^^  distinguished.  "—Cakpenteu,  Animal 

ws$eU  not  appreciable  by  the  nalced  eye,  and  often  "f^y^ology,  p.  :^y4. 

not  even  with  the  microscope,  and  so  numerous  ''Chemical  analysis  has  led  to  the  remarkable 

tliat  it  is  impossible  for  the  ti nest-pointed  instru-  result  that /6n;i<j  and  albumen  contain  the  same 

ment  to  be  forced  through  the  skin  without  pen-  organic  elements,  united  in  the  same  proportions, 

etrating  one  and  perhaps  several As  tho  80^"^'  two  analyses,  the  one  of  Jibrine  and  the 

precise  arrangement  of  these  minute  vessels i$  not  ^^"®J  ^,\  (^^^n,  do  not  differ:*— Ukriq,  Or- 

perceptible  by  the  eye  even  wlien  aided  by  power-  ^"'**^  UiemiHti-y,  p.  41. 

ftd instruments,  this  arrangement  has  given  rise  Hence,  if  tbis  eminent  German  natuial- 

to  controversy."— -We  see  blood  proceeding  to  igt  cannot  possibly  know  but  that  iibrine 

the  liver,  and  the  vessels  that  convey  it  ramify-  '  oa  w^ll  no  y./A.#«..,»/ «^«%  « ^    r  x.- 

ingin  the  texture  of  that  viscus.  aid  becomihg  ^7!^^  ^^  ??7i?^  make  s  up  a  pait  of  his 

90  minute  as  to  escape  detection,  even  when  tfie  eye  in^'wpensabJe  httle     homogeneous   oi-gan- 

is  aided  Inf  a  powerful  microscope:' — Dunolison,  ism    "without    organs,"   may    not   many 

Human  Physiology,  pp.  72,  475.  other  substances   as  well  as  complex  or- 

Yet  Prof.  Haeckel,by  denying  the  eidatr  '  ?^^%  and  parte,  though  invisible,  be  also 
ence  of  organs  in  the  moneron  because  "I'^olved  m  the  moneron,  especially  as  he 
they  are  not  visible  under  the  microscope,  ^^.'^""^^  assured  us  that  "all  livinior 
all  to  serve  his  erratic  project  of  spontan- 1  ^^>o^^»  wiOwut  exception;*  contain  "  water  '* 
ecus  generation,  virtually  denies  this  au-  I  ^.  ^®^  ^  '* other  substances?"  Really 
thoritative  statement  of  Dr.  Dunglison,  ^^^^^^^^^^"^^^"ary  re volutionizer  needs 
and  must  consistenUy  maintain  that  there  I  ^^  ^"4^,  fa^^tion  in  making  assertions  as 
are  no  terminal  capillaries  conveying  the  |  *  special  branch  of  science, 
blood  from  the  arteries  to  the  veins,  since  '  ^'^^  %^^^  specimen  of  the  difference  be- 
the  microscope  does  not  reveal  them,  and  ;^^®^  ^^^'  Haeckel  nndMr.  Darwin— tie 
therefore  the  blood  must  jump  across  this  former  tiying  to  belittle  an  organic  being 
chasm  without  conduite  if  it  gete  across  at  ^'^'^^}  ^  the  dust  of  the  earth,  in  order 
aU  ;  or  possibly  he  wiU  claim  that  it  ceases  ^  ^^^*  "  ^^xi.  i  ^spontaneous-generation 
to  exist  at  the  termination  of  the  arteries,  I  ^^^^^>  ^d  ^e  latter  trying  to  portray 
and  that  new  blood,  for  the  venal  circula- !  ^^®  wonders  of  natural  selection  in  ite  de- 


tion,  is  formed  by  "  spontaneous  genera- 
tion." Why  not?  But  if  these  capillary 
conduits  do  really  exist,  and  yet  are  so 


velopment  of  a  living  creature — look  at 
the  following  fiom  Mr.  Darwin's  pen,  in 
contrast  with  Prof.  Haieckel's  disparaging 


minute  as  to  be  invisible  by  the  aid  of  the  ^escnption  of  his  spontaneously  generated 
microscope,  to  say  nothing  of  the  globules  liomogeneous,organless,  albuminous  "pn- 
of  blood  which  freely  float  through  them,  .  ^^'^  ^''^''^  ^/  ^^  ^^^  organums  : 
and  to  say  nothin<y  of  the  granules  of  iron  '  '*  Tlie  most  humble  organism  is  something 
salt,  sugar,  potash,  phosphorus,  sulphur^  '^^^h  higher  than  theinorgank  dnst  under  our 
i;»v»«    tr        iT*  u  x'x  x      i.1.  feet;  and  no  one  with   au  unbiassed  mind  can 

lune,  A,c.,  which  constitute  these  cori)us-    g^^^y  ^^y  ^^^^^  creature,  hmcever  humble,  with- 

cles,  18  it  not  the  weakest  of  phdosophical  out  being  struck  with  enthusiasm  at  its  mai-vel- 
reasoning  for  a  great  scientist  to  deny  the  ous  structure  B.n^  properties:^ — Darwin,  Descent 
existence  of  heterogeneous  organs  and  ,  ^f  ^^^.  V-  Im- 
parts in  anv  animal,  however  lowly  in  the  '  But  in  vain  do  we  search  through  Prof, 
scale  of  vitality  and  organic  structure,  HaeckeVs  description  of  the  moneron  for 
simply  because  he  is  unable  to  detect  the  anything  bearing  even  a  faint  resemblance 
existence  of  such  organs  under  the  micro-    to  that  "enthusiasm"  which  so  inspired 


scope? 
But  then  he  has  further  asserted  that 


the  father  of  modem  evolution  in  his  ex- 
amination of  "the   most  humble   organ- 


monera  are  pure  albumen,  and  therefore  '  ism ; "  nor  do  we  find  one  word  in  the  en- 
must  be  of  "one  single  substance."  How  1  tire  History  of  Creation,  about  ite  "mar- 
does  he  know  this?  How  does  he  deter-  velous  structure  and  propertips,"  the  reason 
mine  that  they  may  not  also  contain ^5nne, !  for  which  is  clearly  impHed  in  Mr.  Dar- 
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win's  saving  clause — "unbiassed  mind"  |  possible  to  conceive  of  a  more  superatitioos 
The  professor,  with  more  hioLs  than  scien- .  and  iniiamed  poetic  fancy  th^  the  one 
tific  discrimination,  had  his  theory  of  spon-  |  which  enables  its  possessor  to  believe  id  tiic 
taneoiis  generation  to  sustain  in  order  to  |  creation  of  the  most  important  thing  about 
form  a  rational  foundation  for  evolution  an  animal — its  life  and  mental  powers— 
without  admitting  a  God,  which  Was  so  |  out  of  nothing,  and  that,  loo,  without  a 
clearly  lacking  in  Mr.  Darwin's  admitted  creator!  Those  who  believe  in  the  crea- 
miraculous  interposition  of  the  Creator  for  I  tion  of  the  world  out  of  notliing,  do  not 
the  £j*st  simple  organisms  ;  and  hence  he  make  themselves  ridiculous  by  adding  to 
must  necessarily  belittle  and  degrade  the  [  it  the  absurdity  of  such  creation  wiihovii 
"  marvelous  structure  and  properties  "  of  an  almighty  power  for  its  accompHshment 
this  wonderful  little  organism  almost  to  .  But  HaeckeUs  inflamed  poetic  fancy 
"the  inorganic  dust  under  our  feet  **  in  or-  '  pictures  his  own  soul  as  originating  out  of 
der  to  sustain  his  view  of  the  origin  of  life  nothing,  in  the  person  of  his  "  piinieTal 
on  this  earth  by  "archigony,"  as  he  calls  it  I  parent,"  the  moneron,  without  the  aid, 
A  more  biassed  and  ev^  n  bigoted  treatise  j  even,  ot  any  originating  power  whatever, 
on  a  scientific  subject  hardly  exists  in  any  Thie  model li  Democxitus  is  so  surcharged 
language.  with  poetic  imagination,  that  he  sees  not 

But  there  are  also  general  philosophical  the  least  difficulty  in  Leheving,  **  with  full 
objections  to  the  h}'pothesis  of  spont^eous  assurance,''  as  he  expresses  it^  tbat  the 
generation  which  render  it  wholly  inad-  |  most  important  something  connected  with 
missible,  aside  from  the  self-contradictory  !  man  or  the  lower  animals,  could  not  only 
statements  of  its  chief  exponents,  and  in    come  into  existence  out  of  nothing,  but 


addition  to  the  acknowledged  absence  of 
any  experimental  tests  going  to  favor  its 
possibility.  The  very  idea  of  life  originat- 
ing out  of  not-living  matter,  independently 
of  supernatural  intervention,  and  that,  too, 
without  any  such  thing  as  pre-existing 
Hfe  or  mental  powers  in  the  universe  from 
which  vitality  and  mentality  could  come, 
is  a  self-evident  absurdity  on  its  face. 
Such  hypothesis  would  be  even  more  diffi- 


that  there  can  easily  be  a  building  with(  ut 
a  builder,  a  generation  without  a  getieralir, 
laws  without  a  lawgiver,  and  u  creation 
without  a  creator  I  I  solemnly  aver  that 
if  all  the  religious  faith  in  the  super- 
natural, of  all  the  theological  seminaries, 
colleges,  aud  universities  in  Christendcm, 
were  boiled  down  and  concentrated  into 
one  chair,  it  would  not  constitute  a  tithe 
of  the  poetic  imagination  which  new  falls 


cult  to  accept  than  the  unnecessary  and !  to  the  lot  of  the  single  chair  of  natural 
unscriptural  dogma  that  God  created  the  history  in  the  university  of  Jena,  let  this 
world  out  of  nothing.  No  man  would  be  !  revolutionanr  prodigy  of  the  nineteenth 
more  ready,  than  Prof.  Haeckel,  to  detect '  century,  witn  an  arrogant  el^m  to  about 
and  point  out  such  a  philosophical  impos-  all  the  "philosophical  culture  "  of  the  age,* 
sibility  as  the  idea  of  something  having  lidicules  a  rehgious  belief  in  God  and  His 
been  created  out  of  nothing,  and  he  woidd  j  works  of  creation  and  providence,  as  but  a 
be  jastified  in  so  doing  on  the  general  I  superhtitious  poetic  fan<  y,  too  weak  and 
axiomatic  ground  that  "from  nothing  no-  |  childish  for  a  scientific  thinker  to  entutain 
thing  comes."  Yet  he  labors  through  a  for  a  moment,  aud  only  suited  to  ihe 
large  portion  of  the  "  History  of  Creation,"  brains  of  sentimental  women  and  preco- 
to  prove  that  the  life  and  mental  powers  of  ciously  developed  children  I  A  scientific 
the  first  living  organism — powers  so  won-  investigator  who  is  possessed  of  sudi 
derful  as  to  constitute  it  "  the  primeval    **  philosophical    culture "  that  he  cannot 

parent  of  all  other  organisms  "—came  into  '; 

existence  out  of  absolutely  no^/itn^,  since  no  ♦"What  is  even  more  detrimental  to  tije 
life  or  mentality  existed  in  the  universe  general  understanding  of  nature  as  a  vrhole  thai 
prior  to  the  spontaneous  rise  of  this  mar-  ^^;>?  «ne-8ided  tendency,  is  the  uant  cfajJ.iU^ 
tr^i^„«  lu*!^  «•»:«.«!  TT^«^^  «<  ^^^4.;^  phical  culture,  and  thu  applies  to  most  0]  w 
yelous  ittle  animal  Hence,  "poetic  ^turalists  of  the  present  day .  ...  It  is  cot 
imagmation,  to  which  he  ascribes  all  to  be  wondered  at  that  the  d^mn^<r«<A  of  tbf 
rehgious  belief  in  the  supernatural,  and  on  theory  of  descent  remains  a  sealed  book  to  tho* 
accoimt  of  which  there  is  no  end  to  his  '^^^  empiricists.  .  .  .  Even  in  our  owb  day 
ridicule  of  Christians,  exists  in  his  own  *^?f  pfontologists  examine  and  describe  fosals 
1      •     X        J  n  1   J  •     XI    J.  :  icttnaut  knomno  the  most  important  facts  of  «ni- 

brain  to  a  degree  unparaUeled  even  in  that  ■  brj-ology. --Haeckel,  Ili*tJ^  ofCrtaUon.  »ol 
of  an  insane  religious  fanatic.    It  is  im- 1  li.,  pp.  247,  240,  aso. 
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conceive  of  a  single  grain  of  sand,  coming 
into  existence  out  of  nothing,  eveu  with  the 
aid  of  ahmghty  power,  renders  himself 
supremely  ridiculous  in  the  eyes  of  the 
thinking  world  by  teaching  for  science,  us 
does  Prol  Haeckel,  that  the  great  soul 
and  intellect  of  Sir  Isaac  Newton,  for  ex- 
ample, actually  came  into  existence  out  of 
nothing  by  spontaneous  generation ;  be- 
cause the  mental  powers  ol  Newton  all  came 
from  those  of  the  moneron,  "the  primeval 
parent  of  all  otlier  organisms,"  taere 
bain^  no  other  source  of  mentality  in  tha 
universe  from  which  he  could  derive  intel- 
Itict,  save  that  of  his  animal  ancestors, 
which,  of  course,  had  obtained  their  su[>- 
ply  from  the  same  spontaneouJy  gene- 
rated "  primeval  parent  I " 

To  assume  that  the  spontaneous  genera- 
tion of  the  first  living  organism  was  tho 
result  of  the  lauos  of  Nature,  acting  upon 
inorganic  material,  and  so  combining  its 
lifeless  particles  as  to  generate  life  and 
mental  power,  and  that  these  laws  were 
eternal  in  their  nature  and  operation,  is 
simply  admitting  the  existence  of  God,  to 
all  intents  and  purposes,  under  another 
name.  For  laws  of  Nature,  which  could 
so  manipulate  lifeless  matter,  and  so  shap3 
it,  OS  to  create  a  living,  volitional,  moving, 
growing,  propagating  animal,  must  pos- 
sess life  and  mentality  to  be  imparted  to 
such  material  structure*  since  nothing  can 
impart  to  an  object  that  which  it  does  not 
itself  possess.  Tnese  laws  of  Nature,  which 
possessed  this  power  to  changa  inorganic 
dost  to  organic  protoplasm,  albumen  bio- 
plas  jj,  or  whatever  we  may  please  to  twrm 
it,  and  then  were  capable  of  transfusing 
into  such  lifeless  mass  the  elements  of 
vitality  and  mentality,  or  volitional  instinct, 
mast  have  possessed  the  capability  of  first 
designing  an  orgrinic  structure,  with  its 
complex  parts  adapted  to  the  exercise  of 
such  vital  and  instinctive  functions.  And 
after  having  planned  such  an  organism — 
requiring  the  very  highest  conceivable 
order  of  intellectualitv — these  "eternal 
laws  of  Nature  "  must  have  possessed  the 
power  of  transferring  to  such  lifeless  mass 
a  f Inaction  of  their  own  life  and  mentality 
in  order  to  animate  the  organism  thus  de- 
signed and  shaped.  Such  assumed  laws 
of  Nature,  therefore,  clearly  involve  the 
very  idea  which  we  understand  by  the 
personal  attributes  of  an  omnipotent  om- 
niscient, and  omnipresent  God;  and  their 
assumed  work,  in  thus  producing  a  single 


organic  being  out  of  inorganic  matter, 
would  be  the  equivalent,  in  every  sense  oi 
the  word,  of  the  direct  personal  act  of  an 
inteUigent  creative  Will.  Prol  Haeckel's 
attempt,  therefore,  to  attribute  the  origin 
of  life  and  mental  power,  in  the  moneron, 
to  the  operation  of  the  *•  eternal  laws  of 
Nature,"  in  order  to  eliminate  the  intelli- 
gence and  hand  of  God  from  His  works  of 
creation,  is  but  an  unintentional  converoion 
of  his  lifeless,  designless,  mindless  and  will- 
less  materialistic  pliilosophy  into  a  soi*t  of 
improved  form  ot  pantheism,  by  changing 
Nature  into  a  Persona}  God,  having  every 
qu  ility  and  attribute  ascribed  to  Him  by 
Christian  or  Jew,  thus  aflfording  another 
self-contradictory  exhibition  of  his  singu- 
larly inconsistent  philosophy. 

We  do  not  doubt  the  reign  of  law  as  in- 
separable from  every  work  of  God  in  crea- 
tion and  providence.  We  hold  that  God 
could  no  more  act,  in  the  construction  of  a 
living  form,  without  the  use  of  the  laws  of 
Nature,  which  He  had  ordained  for  the 
purpose,  than  He  could  deny  himself  or 
cease  to  exist, — or  than  He  could  create  a 
world  out  of  nothing;  for  such  creation  out 
of  nothing,  and  sucm  alone,  would  be  with- 
out law  and  in  defiance  of  it  The  laws  of 
Nature  are  God's  mode  of  operation  in  the 
])hysical  universe,  or  His  method  of  mani- 
festing Himself  to  His  creatures,  and  may, 
t'j  this  extent^  be  considered  a  part  of 
Himself  just  as  man's  voluntary  acts, 
through  tne  instrumentality  of  his  hands 
and  fingers,  are  a  part  of  himself. 

But  as  the  reigning  Monarch  and  Law- 
giver of  the  universp,  it  is  but  rational  to 
believe  that  special  laws  may  also  be  en- 
acted for  special  purposes,  which,  after 
having  served  their  ends,  as  in  miraculous 
interpositions,  may  be  abrogated  and  set 
aside  by  the  same  power  that  enacted 
them;  just  as  statutes  in  human  legisla- 
tion are  annulled  when  no  longer  needed. 
But  that  anything  is  done  without  law  by 
God,  by  man,  or  by  the  operations  of  the 
elements  of  Nature,  I  deny  equally  with 
Prof.  Haeckel,  or  any  other  evolutionist. 

There  is  no  such  thing  as  chance  or  acci- 
dent in  Nature,  and  no  such  a  word  as 
happen,  sciontiflcally  speaking,  though,  by 
unscientifio  usage,  we  may  speak  of  a  thing 
as  having  happened  by  chance  or  accident^ 
when  the  cause  is  not  apparent  or  not 
foreseen  and  provided  agamsi  Every  act^ 
however  trifling,  in  the  complex  realms  of 
motion,  is  as  ceiiainly  determined  by  in- 
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flexible  enactment,  and  by  laws  as  fixed 
and  settled  as  are  those  wiiicb  control  the 
movements  of  a  planet  Not  a  down  or 
thistle-pappus,  whirled  and  drifted  by  the 
cyclone,  but  at  last  will  end  its  journey  in 
some  definite  location  determined  by  law; 
and  this  would  be  again  repeated,  and  a 
thousand  times  repeated,  with  the  nicest 
])recision,  the  down  falling  in  the  same 
position  without  one  hair's  variation, 
bhould  the  same  wiud  act  upon  it  and  the 
same  force  be  exerted  under  similar  condi- 
tions. Thus,  through  laws  ordained  by 
Heaven  not  a  single  sparrow  falltth  with- 
out His  all-searcaing  notice,  while  our  very 
hairs  are  mmabered. 

We  olten  fail  to  recognize  the  presence 
of  law  in  the  operations  of  Nature,  owing 
to  the  complex  intermingling  of  laws  and 
(causes  of  phenomena,  proximate  and  re- 
mote. There  is  no  effect,  however,  pro- 
duced in  the  universe  but  it  depends  on  a 
cause  involved  iu  a  law  of  Nature.  The 
direct  or  immediate  cause  of  one  operation 
may  be  the  secondary  cause  of  another  so 
remote  that  we  can  scarcely  trace  or  detect 
their  relation  one  to  anoflier;  and  could 
we  trace  or  untangle  aU  the  causes  of  an 
event,  immediate  or  secondary,  efficient, 
proximate,  or  remote,  we  would  find  them 
out  links,  connecting  other  causes,  corre- 
lated in  one  grand  concati nation,  back  to 
God  the  primal  fountain — the  ultimate 
causation  of  all  proximate  or  secondar}' 
conditions. 

Thus  the  thistle-down  was  anchored, 
after  being  whiiled  through  the  heavens 
for  days,  perhaps,  carried  by  aeri.il  cur- 
rents in  various  directions,  till  at  last  en- 
tangled in  the  meshes  of  some  grassy  fiber, 
not  by  chance  or  accident,  but  by  law.  For 
the  imppus  was  pulled  down  toward  the 
the  earth  by  the  law  of  gravity,  while  it 
was  carried  upward  and  onward  by  the 
coimteracting  force  of  the  wind.  But  the 
wind  had  its  cause  in  heat,  rarefying  air  in 
strata.  Heat  was  caused  by  the  rays  of 
the  Bim,  but  modified  by  other  causes  such 
as  those  of  rain-clouds,  which  again  acted 
as  causes  in  modifying  the  direction  or 
force  of  the  wind-  Again,  these  rain- 
clouds  were  caused  by  heat  coming  from 
the  sun  and  falling  upon  the  surface  of 
some  body  of  water,  changing  it  into 
vapor,  thus  causing  it  to  rise  high  into  the 
air  where  a  cold  stratum  of  the  atmos- 
phere caused  it  to  condense  into  rain  and 
fall  upon  the  meadow,  thus  causing  that 


particular  spire  of  grass  to  shoot  forth  as 
the  immediate  cause  of  arresting  and  an- 
choring the  pappus.  And  in  this  way  do 
causes,  and  laws,  and  forces,  intermmgle 
and  ramify  through  each  other,  interlacel 
beyond  all  comprehension  of  th^  most 
cultivated  human  intellect,  while  the  som 
of  all  conditions,  proximate,  secondary  and 
remote,  is  embodied  in  the  great  ultimate 
cause  of  all  causation — God  himself,— as 
much  surpassing  Nature,  and  her  com- 
I3Hcated  laws  and.  forces,  as  the  sun  in  the 
Leavens  outweighs  the  do^^n  of  the  thistla 
But  notwithstanding  we  are  thus  forced 
to  recognize  the  operation  of  law  in  every 
event  that  occurs,  there  is  and  must  be 
something  above  law  in  Nature,  as  thert 
is  something  even  above  Nature  in  the 
imiverse,  by  which  her  laws  have  to  be  not 
cnly  enacUd,  but  intelligently  directed, 
:n  order  to  the  accomplishment  of  theveiy 
Ihings  which  Prof.  Haeckel  claims  as  the 
result  of  forces  that  act  without  inteUi- 
gence  and  without  a  purpose.     He  says: 

''All  the  different  fonns  of  organisms,  wliicL 
people  are  usually  inclined  to  look  upon  as  tie 
]>roduct8  of  creative  pofcer,  acting  for  a  defnitt 
purpose,  we,  according  to  the  theory  of  seiectUn, 
can  conceive  as  the  necesmry  producUom  oj 
natural  selection ^  working  without  a  purpose,"^ 
Habckel,  History  of  Creation,  vol  L,  p.  176. 

Passing  by  the  question  of  the  develop- 
mcDt  or  improvement  of  specific  forms  hr 
natural  selection,  for  the  present,  it  isweU 
to  confine  Prof.  Haeckel  to  the  first  hving 
animal — "  the  primeval  parent  of  all  other 
organisms,"  which  confessedly  did  not  and 
could  not  originate  by  "  natural  selection," 
because  there  manifestly  can  be  no  selec- 
tion till  there  are  animal  forms  from  whidi 
to  select,  and  no  survival  of  the  fittest,  till 
animals,^  and  xivJU  for  survival,  first  exist, 
and  consequently  must  have  either  been 
created  or  spontaneously  generated  The 
stubborn  question,  then,  presents  itself  to 
this  radical  phase  of  materialistic  philosf)- 
phy  :  is  it  rational  to  suppose  that  an  ont- 
wia/,  possessing  all  the  functional  organs 
of  Hfe  necessary  for  growth,  procreation, 
nutrition,  voluntary  motion,  mental  powCT, 
etc.,  could  have  been  thus  constructed  by 
the  action  of  purposeless  laws  and  forces, 
without  intelligent  direction  having  been 
given  to  them,  by  which  to  bring  the  par- 
ticles of  matter  together  in  suitable  rela- 
tion for  the  exercise  of  such  vital  and 
mental  functions,  and  the  production  of 
such  vital  and  mental  phenomena?    The 
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mere  asking  of  the  question  is  to  empha- 
size the  ausxrer  in  tha  negative.  As  well 
mi^ht  we  expect  the  wind  of  the  desert  to 
drift  the  sand  into  furrows  and  j  •  V'^es  in 
such  manner  as  to  constitute  the  leccei^s  of 
the  alphabet,  and  in  such  order  as  to  spell 
out  and  Wite  out  the  Ljrd  s  prayer  pre- 
dsaly  as  recorded  iu  the  book  of  Matthew. 
Shoold  Prol  Haeckel  chance  to  visit  a 
far-off  sand-plain  in  some  uninhabited  re- 
giou  of  the  world,  and  there  read  the 
Lord's  Prayer,  or  the  Declaration  of.  Inde- 
pendence, in  plain  letters  in  the  sand, 
where  no  human  foot-prints  or  other  signs 
were  visible,  he  woidd  nevertheless  in- 
stantly conclude  that  some  educated  human 
being  had  been  there  before  him.  But 
were  that  hypothesis  absolutely  precluded 
by  circumstances,  and  should  he  be  forced 
to  believe  that  the  letters,  words  and  sen- 
tences were  really  produced  by  the  action 
of  the  wind  in  drifting  the  sand,  he  would 
then  as  certainly  and  instantly  conclude 
that  some  intelligent  power  must  have 
had  control  of  the  wind  and  given  direc- 
tiod  to  its  currents  by  which  these  intel- 
Hgent  and  intelligible  results  had  betn 
accomplished.  He  would  not  for  one  mo- 
ment t  jink  of  attributing  this  orderly  and 
parposive  arrangement  of  the  sand-parti- 
cien  iuto  letters,  words  and  sentences  to 
the  operatiou  of  the  settled  laws  of  Nature, 
or  to  the  interactiou  of  the  physical  forces, 
unless  such  laws  and  forces  were  abso- 
lutely under  the  direction  of  some  intelli- 
gant  power  capable  of  thus  controlling 
thsir  action.  Notwithstanding  this  would 
be  his  philosophical  conclusiou  without  a 
moment's  hesitation,  yet  his  first  living  ani- 
mal— the  moneron — (which  contains  within 
its  inconceivably  complex  organism  all  the 
organs  and  parts,  though  invisible,  needed 
for  the  purposes  of  nutrition,  growth,  re- 
production, self-division,  voluntary  mo- 
tion, mental  power,  etc.)  presents  to  the 
mind  of  tbis  philosopher  no  orderly  or  in- 
teUigent  arrangement  of  part^  or  particles, 
no  adaptation  of  means  to  ends,  that 
might  not  easily  have  resulted  from  the 
purposeless  washing  of  the  ocean  waves, 
and  their  designless  action  upon  some 
chance  atom  of  sedimentary  deposit,  two 
hundred  million  years  ago!  He  has  no 
trouble  at  all  iti  believing  jbhat  the  blind 
and  will-less  laws  and  forces  of  Nature, 
with  no  intelligent  direction  whatever, 
might  have  easily  organized  this  fii*st  liv- 
ing animal,  which  I)ai*win  declares   no 


"  unbiassed  mind  can  study  .  .  .  witli- 
out  being  struck  with  enthusiasm  at  its 
marvdous  structure  and  properties"  and 
which,  for  grandeur  of  conct  ption,  intelli- 
♦^^ent  originality  in  design,  and  inconceivn.- 
ble  skill  in  e::ecution,  as  iai*  surpasses  the 
supposed  letters  and  words  of  sand  in  the 
desert,  as  the  magnificent  oration  of  a 
Webster  transcen  s,  in  intellectuality,  tlie 
unintelligible  chattering  of  the  magpie. 

That  an  intelligent  design  cannot  occur 
in  Nature  without  the  intervention  of  an 
intelligeut  designer,  is  an  axiom  so  well 
settled,  even  iu  th  ^  Toots  of  science,  that 
to  deny  or  seek  to  evade  it,  from  whatever 
pretext,  indicates  a  mind  devoid  of  bal- 
ance. Org.mized  or  living  bodies,  in  the 
very  naturo  of  organic  formations,  cannot 
come  iuto  being  from  inorganic  matter 
without  a  creative  power  behind  them  aud 
above  them  capable  of  forming  such  struc- 
tures, anil  possessing  the  life  and  mental 
powers  for  transference  to  such  organ- 
isms necessary  to  make  them  living,  voli- 
tional beings..  I  care  not  whether  this 
creative  energy  be  designated  as  a  law  of 
Nature,  or  as  the  God  of  Nature,  it 
amoimts  to  the  same  thing,  since  such 
organizing  power,  as  I  have  already  urged, 
must  not  only  possess  intelligence  to  de- 
sign the  structure,  but  the  life  and  mental 
powers  with  which  to  animate  the  organ- 
ism after  it  is  shaped.  It  must  therefore 
stand  forever  as  a  settled  and  self-evident 
proposition,  agaiust  which  the  waves  of 
atheistic  materialism  will  dash  in  vain, 
that  no  animal  structiwe,  with  parts  suited 
to  ends  and  uses,  and  where  results  are 
gained  by  the  motion  of  such  parts  in 
combination,  could  have  come  originally 
into  existence  vnlhout  previous  plan  and 
purpose  on  the  part  of  some  intelligent  de^ 
signer  and  artificer,  I  simply  defy  the  mind 
of  mortal — and  here  evolutionists  ai*e 
challenged — to  conceive  of  an  animal  or- 
ganism of  the  simplest  form  in  Nature 
where  the  living  adapt  ition  of  its  parts 
and  vital  functions  operate  in  harmony 
with  the  objects  and  uses  of  its  being, 
without  admitting  the  prior  existence  of 
wisdom,  plan,  forethought,  in  such  struc- 
tural adjustment.  Such  a  conception 
would  be  as  impossible,  in  the  verynatiu'e 
of  things,  as  when  looking  upon  a  compli- 
cated time-piece  to  conceive  of  it  as  hav- 
ing originally  come  into  existence  by  the 
accidental  falling  together  of  cogwheels, 
joaruals  and  journal-boxes,  without  an  in- 
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telligent  designer  or  mechanical  construc- 
tor. It  is  true,  that  individual  time-pieces 
now  examined,  may  have  been  turned  out 
by  ingenious  machinery,  aud  may  not  have 
cost  a  single  minute  s  serious  tnought  on 
the  part  of  the  mechanic  or  ai-tizau  who 
2)ut  tnem  together  and  set  them  to  keeping 
time;  just  as  a  young  fox  now  comes  into 
the  world  by  the  machiner}'  of  estabhshed 
laws  of  Nature,  without  the  special  atten- 
tion of  any  inteUigent  designer  or  super- 
visor. But  leaving  this  individual  machine- 
made  clock  or  watch,  let  us  go  back  to  its 
(aiiiest  progenitor, — the  first  clock  or 
watch  that  was  ever  made, — and  couceive 
of  it,  if  we  can,  coming  into  existence  by 
the  unconscious  mingling  of  journals,  cog- 
wheels, etc.,  without  admitting  the  pre- 
existence  of  intellectual  geuius  for  its  de- 
sign, and  mechanical,  personal  execution 
for  its  construction.  So  the  present  speci- 
men of  ayoimg  fox,  with  its  iuboni  and  in- 
imitable cunning,  is  not  the  guide  to  the 
overthrow  of  spontaneous  generation ;  but 
go  back  to  the  first  fox,  or,  if  evolutionists 
prefer  it,  to  the  first  moneron,  out  of  which 
the  fox  devi  loped,  and  which  must  have 
contained,  in  their  incipiency,  the  ele- 
ments of  the  fox's  cunning,  and  then  try  to 
conceive  of  it,  with  its  complex,  though  in- 
visible organism,  and  its  nascent  mental 
powers  and  vital  fimctions,  springing  out 
of  a  little  lump  of  inorganic  dirt  and 
without  the  intervention  of  pre-existing 
mind  to  plan  its  structure,  or  intelligent 
skill  and  energy  to  give  direction  to  the 
atoms  constitutiug  its  organism.  Such  a 
conception  is  a  self-evident  impossibility. 

Thus  do  we  demonstrate,  in  the  most 
conclusive  manner,  that  the  spontaneous 
generation  of  a  living  animal  is  ati  impos- 
sibility in  the  very  nature  of  things,  so 
lon;^  as  a  less  complex  clock  or  watch 
could  not  make  itself;  tliough  we  are  not 
required  to  prove  a  negative,  considering 
it  all-sufficient  to  rest  on  our  logical  rights 
and  rationaUy  claim  the  impossibility  of 
spontaneous  generation  as  fully  established 
so  long  as  its  advocates  can  produce  no 
proof  in  the  affirmative. 

But  the  most  amusing  and  absurd  fea- 
ture of  this  hypothesis,  on  the  part  of  its 
greatest  exponent  and  advocate,  remains 
to  be  exposed.  Prof.  Haeckel,  after  virtu- 
ally giving  up  the  contest  and  acknowl- 
edging that  spontaneous  generation  is  not 
now  possible,  and  that  it  has  never  been 
proved  by  experiment,   absolutely  chal- 


lenges his  opponents  (think  of  it,  ye  disci- 
ples of  Watts  I)  to  prove  Us  tmposisiOUUy,  and 
declares,  with  a  confident  air  of  satisfac- 
tion (which  he  seems  to  think  logically' 
settles  the  whole  question),  that  "The  i»/- 
pombihly  of  such  a  pit)cess  can,  in  fact, 
neiier  be  lyrvvedl "  He  even  gives  his  rea- 
sons why  its  **  impossibility '*  cannot  be 
proved,  by  the  lact  that  in  the  primeval 
times,  when  the  first  moneron  came  into 
( xistence  by  spontaneous  generation  (at.  if 
he  knew  by  personal  expeiience),  *'the 
general  conditions  tj  lije  m  re  entirely  dijer- 
ent  frora  those  of  the  piet^ent  timey*  ana  re- 
fers to  "the  enormous  masses  of  caibcn" 
then  uncondeiised  into  coal,  as  ccnclusiTe 
1  roof  that  *'  a  spontaneous  generation  ulmh 
nov:  IS  pei'haps  no  tonga"  possibte,  may  have 
taken  place.**  Such  logic  may  do  for  the 
univei-sity  of  Jemi,  but  it  will  hardly  pass 
cuiTent  among  scientific  thiukei-s  here. 
But  I  will  quote  his  statement  sufiiciiLtly 
full,  for  the  reader  to  seethatthepiofessor 
has  not  been  misi*epresented  : 

'*  Tlie  tmpombiiit$f  of  such  a  process  can,  in  • 
fact,  never  be  proved.  For  how  can  we  know 
that  in  remote  primeval  times  there  did  not  exiit 
conditimis  quite  different  from  those  at  present 
ol)taming,  and  which  may  liate  rendered  9pcn- 
taneous  generation  pomble  f  **  .  .  .  '*  Tiiink 
only  of  tlie  fact  that  the  enormous  masses  of  eor- 
Ion  which  we  now  find  deposited  in  the  pnmarr 
teal  mountains,"  etc.  .  .  .  **  At  tliat  lime, 
under  conditions  quite  different  from  those  of  to- 
day, a  sfwntaneous  generation,  which  now  hper- 
laps  no  longer  josidUe,  may  hare  taken  jAaee.^ 
.  .  .  **  Indeed  we  can  even  potdUiely  andwiih 
full  assurance  maintain  that  the  geneial  amdi- 
lions  of  Ufe  in  primeval  times  must  hare  teen 
entirely  different  from  those  of  the  present  time." 
— HAtxKEL,  JJisiory  of  Creation,  vol.  i.,  pp.  341, 
342. 

Let  us  now  examine  this  carbon  argu- 
ment which  plays  so  important  a  part  all 
the  way  through  this  discussion  of  the 
moneron  in  the  History  of  Creatioa 
Professor  Haeckel  thinks  that  the  amouDt 
of  uncondensed  carbon  floating  in  the  air 
in  the  Carboniferous  age  may  have  ren- 
dered spontaneous  generation  possible, 
yet,  strange  to  say,  he  distinctly  teaches 
that  spontaneous  generation  took  plnce 
unnumbered  miUions  of  years  before  the 
Carboniferous  period  commenced!  I 
quote : — 

*'  The  first  and  lofigest  division  of  the  organic 
history  of  the  earth  is  fonned  hy  the  primeval 
epoch  or  the  era  of  the  tangled  forests.  It  com 
prises  the  immense  period  from  the  first  tp<j>^ 
taneous  generation,  from  the  origin  of  the  fird 
terrestrial  organisms,  to  the  md  qf  the  tHurioM 
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tmtem  of  deposits.  During  tliis  immeasurable 
space  o(  lime,  wliicli  iu  all  probability  uas 
midi  hnger  than  aU  ilu  otlytr  four  e/)ocIui  taken 
tjgeVier,  the  tliree  most  extensive  of  all  ilio  Nep- 
taiiic  systems  of  strata  were  deposited. " — Illatoi-y 
ofCreathn,  vol.  ii.,  p.  9. 

Thus,  according  to  this  Icarnod  sivant, 
all  this  "  immense  period  "  (at  the  begin- 
ning of  which  spontaneous  generation  oc- 
cun-ed),  longer  than  all  the  rest  of  the  his- 
tory of  the  earth  put  together,  ended  mil- 
lions of  years  before  the  Carboniferous  age 
began !  Yes,  after  this  "  immense  i)eriod  *' 
had  ended,  the  entire  Devonian  age  inter- 
vened before  the  Carbon  age  was  inaugu- 
rated! Yet  this  naturalist,  who  monopo- 
lizes most  of  the  "philosophical  culture" 
of  his  profession,  would  establish  the  proba- 
bihty  of  spontaneous  generation  by  the  ex- 
cessive presence  of  carbon  at  least  50,000, 
000  years  (as  the  most  moderate  evolution- 
ists estimate  it)  before  the  Carbon  period 
had  commenced ! 

How  does  this  embodiment  of  philo- 
sophic culture  know,  or  what  right  has  he 
to  suspect  t'jat  there  was  an  atom  of  car- 
bon on  this  earth,  condensed  or  uncon- 
densed,  as  far  back  as  the  commencement 
of  the  Devonian  ago,  to  say  nothing  of  the 
Laurentian?  There  are  no  coal  deposits 
in  those  strata  to  prove  it  If  living  beings 
could  come  into  existence  by  spontaneous 
generation,  why  could  not  carbon?  Be- 
sides, how  does  he  know  but  that  the 
earth  was  visited  by  a  monstrous  \jomet  at 
the  close  of  the  Devonian  age,  and  that  it 
left  its  carbon  tail,  which  inaugurated  the 
Coal  period  ?  "  Indeed,  we  can  positively 
and  with  full  assurance  maintain,'*  that, 
since  the  "conditions  of  life"  were  "en- 
tirely different "  in  those  "primeval  times," 
it  may  have  been  customary  for  comets  to 
visit  ihe  earth  and  leave  their  tails  a«  a 
token  of  friendly  regard,  and  I  can  even 
"  positively  "  assert  that  one  immense  tail 
was  composed  entirely  of  carbon,  which, 
in  time,  condensed  into  coal,  inclosing  a 
few  specimens  of  vegetation  which  have 
successfully  fooled  modem  geologists,  and 
made  them  think  the  coal  mountains  were 
of  vegetable  origin !  "  The  impossibility 
of  such  a  process  can,  in  fact,  never  be 
prove  .1,"  and,  of  course,  it  must  therefore 
DC  accepted  as  science !  I  also  *'  positively" 
"  maintain,"  and  "  ^vith  full  assurance,"  that 
diamonds,  which  are  composed  of  pure 
carbon,  originated  in  that  way,  owing  their 
spontaneous  generation  to  the  tail  of  a 


comet  I  Haockel  cannot  disprove  it,  since 
the  "  conditions  oi  luo  "  wOi  e  so  "  entirely 
different "  in  those  cometic  time.;.  Hence, 
there  could  have  been  no  carb  n  to  cau.so 
spontaneous  generation  of  monera  at  l.ie 
time  his  theory  requires !  I  fear  this  gi'cat 
naturalist  has  more  of  his  peculiar  **  j^i^i^^* 
sophical  culture  "  than  will  prove  good  for 
him,  as  we  shall  see  in  a  minute. 

"  Indeed,"  he  says,  "  we  c:vii  even  posi- 
lively  and  ^yith./ull  assurance  maintain  lhu.t 
the  general  conditions  of  lije  "  at  tliat  iimo 
were  "  entirely  different  from  tliose  of  ihc 
present  time !"  But  how  could  the  "  con- 
ditions of  life*'  have  anything  to  do  with 
inorganic  matter,  prior  to  the  existence  of 
life  on  this  earth,  or  in  the  univei*se  ?  This 
reference  to  the  "  conditions  of  life,"  as 
favorable  to  spontaneous  generation,  before 
life  existed,  is  sheer  nonsense,  and  has  equal 
force  when  appHed  to  the  origin  of  dia- 
monds. But  with  all  deference  to  the  au- 
thority of  such  a  sweeping  assertion,  and 
in  all  seriousness,  I  will  now  prove  "  posi- 
tively "  that  the  "  conditions  of  life  "  were 
exactly  the  same  in  those  "  primeval  times  " 
as  they  are  at  present,  since  the  very  spe- 
cies of  fish  and  moUusks  which  lived  long 
bafore  the  Carboniferous  period  com- 
menced— in  the  Devonian  and  Silurian 
ages — not  only  continued  to  live  all  the 
way  through  the  Carboniferous  period,  but 
have  come  down  to  the  present  time  with- 
out the  slightest  change  in  their  organic 
structures,  as  witness  our  still  existing 
ganoids  and  nimierous  species  of  shell-fish. 
Here  is  proof  which  he  probably  will  nut 
ignore.     Darwin  says; — 

"  Some  groups  [of  mollusks],  as  we  have  seen, 
have  endured  from  tlie  earliest  known  dntrn  of 
life  to  the  present  day.*^  .  .  .  *'  In  the  genus  lin- 
gula,  for  instance,  the  species  which  have  sue- 
cessively  appeared  at  all  ages  must  have  been 
connected  by  an  unbroken  series  of  generations 
from  the  lowest  Silurian  stratum  to  the  present 
day."— Or^t/i  of  Species,  pp.  293,  294. 

Thus,  instead  of  the  c  nditions  of  hfe 
being  "  entirely  different,"  wo  here  have 
the  positive  proof  that  they  were  "  entirely  *' 
the  same;  for  what  better  evi-ence  do  we 
need  than  the  fact  that  fishes  which  lived 
millions  of  years  before  the  age  of  carbon 
began,  and  also  numerous  species  of  mol- 
lusks,  have  continued  with  an  "  imbroken 
series  of  generations  "  through  the  Carbon- 
iferous period  and  all  other  subsequent 
periods  down  to  the  present  time  un- 
changed, as  this  highest  living  authority 
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on  Evolution,  Mr.  Darwin,  assures  us  ?  So 
much  for  this  cheap  assertion  about  "  the 
|::eneral  conditions  of  life  "  being  "  entirely 
iliii'ereut,"  as  the  only  evidence  in  favor 
of  a  possible  spontaneous  generation  in  the 
past,  which  ho  admits  "is  perhaps  no  longer 
jx)Sisib!e  /"  Was  there  ever  a  more  complete 
scientific  failure  than  thi  >  ? 

But  suppose  we  admit  the  correctness 
of  Prof.  Haeckel's  '* philosophical"  argu- 
ment for  the  present,  what  does  it  prove? 
Let  us  see.  How  does  he  know  but  that 
the  various  species  were  separately  created 
by  miraculous  power  in  liiose  "  primeval 
times,"  when  the  "  conditions  of  life  were 
entirely  different?'*  "The  impossibility 
of  such  a  process  can,  in  fact,  never  bo 
proved,"  and  therefore  it  is  scientific! 
How  does  he  know  but  that  a  "  carbon  " 
(forgon  existed  in  those  early  times  capa- 
ble of  working  miracles  and  creating  new 
species  by  special  acts  of  power,  and  that 
];e  or  she,  as  the  case  may  be,  has  since 
1  etired  from  the  earth  ?  "  Think  only  of 
the  fact  that  the  enormous  masses  of  car- 
bon" "may  have  rendered"  a  miracle 
"  possible  "  at  that  age, "  which  now  is  per- 
haps no  longer  possible !"  It  cannot  be  dis- 
proved, and  therefore,  according  to  the 
logic  expounded  from  tiie  Uuiversity  of 
Jena,  special  creations  by  an  intelligent 
carbon  god  must  be  accepted  as  philoaoph- 
tcally  established!  Professor  Haeckel's 
highly  *' philosophical"  mode  of  reasoning 
seems  to  be  a  kind  of  two-edged  logical 
sword ! 

How,  in  fact,  a  man  believing  in  spon- 
taneous generation  can  reasonably  object 
to  miracles,  or  to  the  separate  creation  of 
each  individual  species  by  the  dii'ect  inter- 
position of  an  infinite  Creator  is  more 
than  I  can  imagine.  As  a  proof  that  a  be- 
lief in  miracles  must  produce  less  of  a 
mental  strain  upon  a  logical  mind  than  the 
acceptance  of  the  impossible  process  of 
spontaneous  generation,  we  see  Mr.  Dar- 
win deliberately  choosing  the  former  plan 
for  the  first  few  simple  beings  rather  than 
the  latter.  We  may  rest  assured  that  had 
there  been  the  least  rational  ground  for 
spontaneous  generation,  this  shrewd  nat- 
uralist would  never  have  been  found  rev- 
erently bat  reluctantly  bending  the  knee 
by  resorting  to  the  special  intervention  of 
an  infinite  Creator  to  "breathe  "  into  that 
"  larva  "  of  a  mollusk  to  find  something  by 
which  to  start  evolution!  He  would  have 
almost  given  his  life  for  Haeckels  scien- 


tific assurance,  with  a  reasonable  proof 
of  spontaneous  generation.  Professor 
Haeckel,  however,  was  equal  to  the  strain: 
for  while  believing  firmly  in  spontaneous 
generation,  he  ridicules  the  belief  in  luir- 
acles  as  but  the  creation  of  a  superstitious 
and  poetical  faith.  If  the  father  of  evolu- 
tion laid  its  foundation  in  su{)erbtition  and 
a  poetical  fancy,  what  are  we  to  tidnk  of 
the  superstructure?  But  look  at  the  differ- 
ence as  to  the  probubihty  of  the  two  systems 
of  creation.  While  the  mu-aculous  pix)- 
duction  of  a  living  being,  by  an  act  of  the 
Creator,  is  only  the  tr^msfer  of  a  vital 
spark  of  a  pre-existing  life,  having  intel- 
lect capable  of  planning  the  structure 
Haeckel's  method,  by  means  of  a  carbon 
miracle,  is  not  only  to  construct  an  ingenious 
organism  without  prior  ingenuity  or  men- 
tality, but  absolutely  to  originate  h/e  cut 
if  nothing,  or  without  there  having  been  a 
spark  of  life  in  the  imiverse  b^ore  it! 
Such  a  miracle  would  seem  to  defy  human 
imagination.  Yet  Professor  Haeckel  is 
equal  to  the  emergency.  The  world  is 
surely  in  need  of  "  philosophical  culture," 
especially  among  believers  in  a  carbon  god 
which  can  not  only  construct  ingenious 
organisms  in  the  absence  of  all  ingenuity, 
but  can  transfer  life  and  mental  powers  to 
inorganic  matter,  while  it  has  neither  life 
nor  mental  powers  to  transfer ! 

Thus  much  for  the  History  of  Creation 
and  its  philosophical  rea£^ODing  in  favor  of 
spontaneous  generation  as  the  origin  of 
life,  /  which  brings  us  to  consider  the 
Evolution  of  Man,  by  the  same  author,  and 
its  ingenious  ai'guments  in  support  of  the 
th(  ory  of  descent 

The  aim  of  Prof.  Haeckel  in  this  work 
is  to  show,  from  the  marked  similaiity  of 
anatomical  structure  and  the  uniform  em- 
bryonic development  of  all  vertebrated 
animals,  from  the  fish  up  to  man,  that 
they  must  have  arisen  by  transmutation 
and  gradual  stages  of  development  from  a 
t-ingle  primeval  form  of  life,  and  that  form  n 
one-celled  organism  like  the  spontaneously 
generated  moneivn.  The  entire  argument 
of  these  two  large  volumes  is  based  upon 
this  general  proposition,  and  its  collateral 
elaborations,  that  man  must  have  thus 
originated  by  natural  selection  and  survi- 
val of  the  fittest  from  the  primeval  ganoid, 
the  earliest  known  vertebrated  animal, 
while  this  fish  must  be  a  lineal  descendant 
by  heredity  and  adax^tation,  of  the  ampbi* 
oxud,  the  ascidiau,  and  the  worm. 
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I  join  issue  with  this  great  anthoiity, 
and  expect  to  show,  bj  a  fair  cross  exam- 
iiLition  of  his  positions,  that  he  beheves 
nothing  of  the  kind  himself,  and  that  every 
argament  he  frames  and  every  law  he  lays 
down  in  support  of  his  theory  of  descent, 
as  well  as  his  system  of  embr}'onic  develop- 
ment, is  self-contradictory,  self-annihilat- 
ing,  and  hterally.  overthrown  by  his  own 
subsequent  arguments.  But  before  enter- 
ing upon  this  cross-examination J[  wish  to 
slate,  and  urge  upon  the  reader,  by  a  few 
pertinent  comiideratious,  that  no  possible 
explanation  of  this  admitted  uniformity  of 
anatomical  structur j  or  similarity  of  em- 
bryonic dovelopmcnt,  so  fully  and  ration- 
ally accounts  for  the  observed  facts  and 
phenomena^  as  that  of  special  acts  of  crea- 
tion for  the  different  species  by  aa  intelli- 
gent and  personal  Creator.  I  have  dwelt 
upon  this  argument  of  tlio  evolutionisu  at 
some  longth  in  the  tenth  chapter,  in  re- 
view of  Prof.  Huxley's  conclusions  drawn 
from  comparative  anatomy;  but  will  add 
a  thought  or  two  here  preparatory  to  the 
main  examination  of  the  embiyonic  hypo- 
thesis £^3  employed  in  support  of  evolution. 

In  t!i3  first  place  it  ssems  to  me  that, 
admittin,'^  a  spacial  creative  act,  for  each 
spsciei  damoastrated,  it  would  be  unrea- 
sonable to  expect  an  entirely  distinct  pro- 
cess of  embryonic  development  or  plan  of 
anatomical  structure  for  each  new  species 
thus  produced  by  such  an  intelligent  arti- 
ficer. In  fact  a  scientist  would  assume  a 
priori,  the  exact  opposite  to  be  the  case  if 
he  v/ould  reason  logically.  A  mechanic 
who  shoal  1  undertake,  for  example,  to  de- 
sign a  hundred  different  machines,  for  as 
many  different  kinds  of  work,  all  to  be 
constructed  of  gear-wheels,  journals,  pul- 
Ues,  belt^  eta,  of  various  powers  and  com- 
binations, would  be  regarded  as  eccentric 
and  conceited,  rather  than  practical,  if,  in 
each  individual  machine  he  should  vary 
the  form  and  pitch  of  the  cogs,  the  size, 
shape  and  numb  r  of  the  arms  or  spokes, 
the  form  of  the  hubs,  or  the  material  of 
the  belts  or  the  kind  of  wood  and  metal 
used  in  constructing  the  wheels,  journals, 
etc,  merely  for  t'  'o  sake  of  variety,  especial- 
ly when  one  single  plan  for  all  these  parts 
and  one  single  kind  of  material  would  fully 
have  answered  the  purpose.  Prof.  Haeckel, 
in  lus  wisdom,  would  doubtless  see  a  great 
absurdity  in  such  a  uniform  plan  of  struc- 
ture in  so  many  different  machines  each 
for  a  separate  kind  of  work,  and  would 


scout  the  idea  that  one  mechanic  could 
have  designed  them  alL  He  would  decLre 
as  hiS  deUberate  conviction^  that  they  must 
have  individually  grown  or  developed,  one 
out  of  auother,  by  some  kind  of  mechan- 
ical selection,  or  tney  would  not  show  such 
a  typical  resemblance  in  their  general  x)lan 
of  structure. 

Suppose  this  learned  naturaUst  pos- 
sessed the  abihty,  and  should  take  a  con- 
tract, to  construct  models  for  a  similar 
number  of  different  vertebrate  species  of 
animals,  and  should  undertake  to  map  out 
a  plan  for  the  embrj'onic  course  of  develop- 
ment in  each  particular  case,  for  future 
reproduction,  I  will  venture  the  assertion 
that  there  would  be  seen  as  much  uniform- 
ity in  such  anatomy  and  mode  of  de- 
velopment in  the  main  portions  of  these 
organisms,  as  is  now  witnessed  in  the  same 
number  of  vertebated  forms,  unless  he 
should  act  with  special  reference  to  his  pet 
theory  of  descent  Besides,  there  is  110 
doubt  but  that  this  tendency  toward  a 
practical  adherence  to.  one  fundamental 
type  or  plan  of  structure  would  occasion- 
ally involve  some  trifiing  rudimentar}* 
parts  in  some  of  his  models  of  animals  nut 
needed  in  their  specific  work  and  mode  of 
Hfe,  but  which  were  of  practical  utility  in 
other  forms  previously  constructed  on  the 
same  general  plan,  and  which  this  natural- 
ist would  weave  into  the  exceptional  forms 
oa  the  principle  of  unity  of  design,  sym- 
metry of  structure,  or  general  artistic  re- 
semblance in  canying  out  the  entire  con- 
tract Professor  Haeckel  would  laugh  at 
the  naturalist  who,  on  examining  his  gt  ric- 
ral  plan  should  declare  that  these  symmet- 
rical rudimentary  parts  in  some  of  the 
organic  forms  des^igned,  were  proof  posi- 
tive that  the  models  had  grown  one  out  of 
another  by  some  sort  of  artistic  selection  or 
survival  of  the  fittest,  and  he  would  equally 
smile  at  the  simplicity  of  his  critic  who 
would  pompously  wiite  a  book  to  prove 
that  the  general  imiformity  of  type,  in  all 
these  vertebrated  models,  was  conclusive 
evidence  that  intelligent  purpose  or  inven- 
tive skill  had  nothing  to  do  with  them  ! 

Should  the  author  of  The  Evolution  of 
^lan  ever  undertake  such  a  task  as  the  on 3 
supposed,  and  should  he  first  make  a 
model  of  a  marsupial  with  five  toes  on 
each  foot,  a  jackal  with  three  toes  on  the 
hind  feet  and  six  in  front,  a  fox  with  four 
toes  in  front  and  six  behind,  a  lemur  with 
two  thumbs  on  each  of  its  hands  and  seven 
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toes  on  each  of  its  feet,  a  baboon  with  two  sity,  and  adaptability  to  nse  that  wouH 
thumbs  and  six  fingers  on  each  of  its  four  me«t  the  approval  of  a  modest  and  practi- 
hands,  and  a  man  with  eight  fingers  on  cal  designer  and  artificer,  it  is  dearij  not 
each  of  his  hands,  and  three  toes  on  each  derogatory  to  the  character  or  attributes 
foot;  and  should  he  continue  this  diversity  of  a  personal  God  of  infinite  capabilities 
through  aU  the  other  models  of  tiie  list,  to  credit  Him  with  this  diversified  unifor- 
varying  other  parts  of  their  anatomy  in  a  niity  and  versatiUty  as  the  work  of  His 
correspondingly  arbitrary   degree  (aU  of ,  Almighty  hands. 

which  he  would  no  doubt  possess  the  in-  \  Now,  in  opposing  the  Darwinian  theory 
•genuity  to  do,  and  which  wovild  possibly  of  descent  by  transmutation  or  evolution 
serve  the  purposes  of  life  for  these  different  as  generally  understood,  I  do  not  necessa- 
species  just  as  well  as  a  uniform  general  nly  oppose  the  true  use  of  evolution  in 
type  of  structure),  I  can  assure  him  that  ■  the  place  where  it  belongs.  But  evolu- 
such  a  variegated  physiological  and  anato-  |  tion,  in  the  proper  sense,  belongs  to  the 
mical  salmagundi  would  be  regarded  by  one  who  creates  or  produces,  not  to  the 
a  judicial  critic  as  an  egotistical  display  of  thing  created  or  produced — to  the  mental 
versatility  and  inventive  skill,  conspic-  operation  of  the  worker,  rather  than  to  the 
uous  for  its  ingenuity  rather  than  for  its  work  accomplished.  It  is  reasonable  to 
practical  advantages  in  the  straggle  for  ex-  suppose  that  a  wheelbarrow,  for  example, 
istence.  may  have  evolved  the  idea  of  a  cart,  the 

In  Hke  manner  God  covild,  had  He  so    cart  evolved  the  idea  of  a  wagon,  the  wagon 
willed,  have  formed  each  species,  through-    that  of  tlie  locomotive,  etc  ;  but  this  evo- 
out  the  entire  animal  kingdom,  on  a  dif-    lution  took  place  in  the  mental  operation 
ferent  plan  of  structure  or  type  of  anato-    and  constructive  progress  of  the  various 
my,  and  have  ordained  an  entirely  distinct    workers  whose  inventive  genius  led  them 
i:)rogramiiio  ot  embryonic  development  for    step     by    step     from    the    simple    one- 
each  order,  class,  or  tribe,  as  easily  as  he    wheeled    barrow  to   the   complex  eight- 
could   have  created    the   first  organisms,    wheeled  locomotive.     It  stirely  does  not 
without  having  any  pattern  to  follow,  as    support  the  idea  that  the  barrow  evolved 
admitted  by  Darwin,  with  which  to  inau-    itself  into  the  cart  by  survival  of  the  fit- 
gurate  evolution;   or  as  easily  as  he  could    test ; — that  the  cart  developed  itself  into 
make  some  classes  of  embryonic  animals    the  wagon  by  the  environment  of  other 
develop    by    uterine    growth,  and   other    machinery  and  mechanical  selection ;  or 
classes  by  external  eggs  and  the  entirely    that  the  wagon  grew  into  a  locomotive  by 
different  process  of  nidulation ;  or  as  easily    the   accimiulation   of  spontaneous  vaiia- 
as  He  could  create  distinct  and  radical  types  ,  tions  from  age  to  age -without  the  aid  of 
of  anatomy  for  the  different  sub-kingdoms    inteUigent  design  on  the  p.ai;  of  the  count- 
such  as  vertebrata,   articulata   moUusca,    less  inventors  whose  mental  workings  alone 
etc.     But  it  did  not  so  please  Him,  as    did  the  evolving  of  this  complex  machine 
it   would   not    so   please    Prol   Haeckel    from  the  primordial  design  of  the  simple 
were    he    to    imdertake   the    same  task  |  barrow.     So,  if  there  is  or  has  been  evolu- 
with  abiHty  to  carry  it  out     After  a  per-  ;  tion  in  the  succeeding  orders  of  organic 
sonal  God  has  been  apodeictically  proved,    life  on  this  earth,  as  there  no  doubt  must 
as  will  be  done  at  the  close  of  this  chapter,  1  have  been,  from  the  moneron  up  to  man, 
and  His  existence  shown  to  be  a  necessity  j  this  evolutionary  progress  does  not  pre- 
in  the  universe,  as  the  originator  of  or-  j  elude  special  acts  of  creation  for  the  spe- 
ganic  life  and  the  creator  of  specific  forms,    cies,  but  must  have  taken  place  in  the  pro- 
then  aU  difficulty  as  to  this  uniformity  of    gressive  acts  of  the  creative  will  of  the 
plan  in  structure  and  development  disap-    great  Artificer  of  Nature,  and  these  evolu- 
jjears,  since  this  is  clearly  the  manner  m    tionary  trioisitions  in  creative   progress 
which    any    intelligent     and    consistent    from  the  simple  one-celled  organism  to  the 
artificer  would  have  proceeded,  unless  con-    complex  mammal  have  been  the  result,  in 


trolled  by  self-conceit  or  an  overweening 
desire  to  displav  his  inventive  skill  rather 
than  his  practical  good  sense.  As  the 
general  plan  of  anatomical  structure  and 


each  stage  of  development,  of  intelhgent 
design  and  skillful  adaptation  to  environ- 
ment and  use.  Not  a  bone  in  the  osseous 
structure  of  a  fish,  nor  a  feather  in  the 


development  in  the  different  species  of  I  tail  of  a  pigeon,  has  ever  been  evolved  (Mr 
animals  shows  about  the  uniformity,  diver- 1  permanentiy  devdoped,  except  as  the  re- 
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soli  of  intelligent  purpose  either  on  the 
part  of  the  creative  will  or  the  selective 
]adgment  of  the  fancier  or  breeder.  The 
fact,  as  Haeckel  and  Darwin  insist,  that 
eveij  animal,  from  the  highest  to  the  low- 
est^ begins  its  embryonic  existence  with  a 
single  cell  or  ovule,  does  not  preclude  the 
necessity  of  original  intelligent  design  in 
each  step  in  this  mode  of  development  of  ' 
the  perfect  animal  from  such  simple  start  I 
The  fact,  as  they  further  insist,  that  these  \ 
ovules  are  exactly  alike  in  aU  animals,  and 
that  there  is  not  the  slightest  difference 
between  those  of  the  man  and  those  of  the 
horse  or  dog,  is  proof  positive  that  with- 
out intelligent  design  in  the  ordination  of 
the  original  laws  of  organic  development, 
there  would  be  no  certainty  that  the  ovule 
of  the  horse  might  not  develop  into  a  dog, 
or  mauf  if  it  should  develop  at  all,  and  vise 
versa,  as  more  fully  elaborated  in  a  subse- 
quent chapter.  Two  such  small  pellets  of 
protoplasm  or  bioplasm,  exactly  alike, 
and  of  homogeneous  substance,  as  evolu- 
tion teaches,  could  by  no  possibility 
change  into  complex  organisms  of  such  di- 
verse characteristics, — one  differentiating 
into  a  monkey,  for  example,  and  the  other 
into  a  whale, — except  by  the  operation  of 
laws  intelligently  enacted  and  specifically 
applied  to  those  very  cases  by  a  creative 
Will  above  Nature. 

For  example  :  two  masses  of  metal,  of 
precisely  the  same  material  and  size,  at 
one  time  were  placed  before  two  American 
mechanics  for  development.  These  metallic 
ovules  possessed  no  life,  and  could  not 
move  or  perform  labor  till  they  had  been 
transformed  by  intelligent  design  and  in- 
ventive skill  But  the  intellects  of  the  two 
mechanics  overshadowed  them  and  their 
living,  thinking  souls  breathed  into  them 
ihe  breath  of  mechanical  life,  infusing  into 
tiieir  inorganic  molecules  a  part  of  their 
own  natures,  so  to  speak,  and  the  two  mo- 
tionless eggs  of  metal  began  to  show  signs 
of  embryonic  development  and  to  take  on 
the  forms  of  things  of  life  and  thus  grad- 
ually to  differentiate  into  two  very  strange 
mechanical  organisms.  As  in  tiie  order 
of  Nature,  first  the  embryonic  forms  ap- 
peared, embracing  many  mechanical  fea- 
tures in  common  vnth  previously  existing 
species  of  machinery,  such  as  screws,  jour- 
nals, pulleys,  levers,  gear-wheels,  cranks, 
etc,  and  at  first,  like  most  undifferentiated 
embryonic  machines,  could  scarcely  be 
diatiDguiahed    the   one  from   the  other. 


Haeckel  and  Huxley,  who  happened  to 
step  into  the  shop  at  this  time,  and  seeing 
these  developing  forms  of  mechanism, 
were  puzzled  in  attempting  to  classify 
them,  but  finally  decided  on  the  principles 
of  comparative  anatomy,  and  the  miiform-' 
ity  of  all  embnronic  development,  and  es- 
pecially from  their  recent  examination  of 
the  remains  of  ancient  fossilized  battering- 
rams  in  the  Britijah  Museimi,  that  these 
two  partially  developed  machines  must 
have  evolved  by  mechanical  selection  from 
some  early  Egyptian  war-engine,  since  this 
primeval  progenitor,  as  well  as  the  paleon- 
tologic  hieroglyphics  of  that  ancient  peo- 
ple describing  it,  clearly  ^ows  the  same 
kind  of  pulleys,  crank-motion,  and  cog- 
gear,  though  not  so  cleverly  differentiated 
as  in  the  devices  before  them. 

Of  course  these  naturalists  are  able  to 
see  no  inteUigent  design  or  pmrpose  in  the 
manner  in  which  the  co^s  match  into  each 
other,  or  the  wheels,  pulleys  and  shafting 
combiue  ;  notwithstanding  they  are  forced 
to  admit  that  aS  means  they  are  evidently 
adapted  to  certain  ends  to  be  accomplished, 
though  all  this  must  be  the  result  of  a  pur- 
poseless mechanical  selection,  independent 
of  personal,  intelligent  supervision  The 
two  mechanics,  in  the  meantime,  unknown 
to  tliese  naturalists,  continue  their  work  of 
development  and  adaptation,  by  pouring 
into  these  embrj-onic  structures  tbc  fertil- 
izing influence  s  of  their  own  inventive  na- 
tures, while  the  levers,  bands,  cranks,  pul- 
leys and  gear-wheels  continue  every  day  to 
differentiate  more  and  more,  till  at  last 
the  first  signs  of  life  appear  by  the  motion 
of  a  distant  shaft  which  causes  the  two 
machines  to  start  into  action  with  a 
strange  humming  and  clattering  sound. 
The  outlines  of  the  two  machines  have 
now  so  far  changed  by  differentiation, 
since  they  first  began  to  assume  shape, 
that  no  one,  not  initiated  into  the  secret 
of  the  two  inventions,  would  believe  for  a 
moment  that  they  had  ever  been  exactly 
the  same  in  form  and  substance,  and  that 
they  had  both  developed  with  such 
strangely  different  forms  and  character- 
istics from  two  metallic,  homogeneous 
eggs,  precisely  alike.  Haeckel  and  Hux- 
ley m  their  philosophical  ramblings,  again 
c£dl  at  the  shop  and  in  the  absence  of  the 
mechanics  chance  to  see  these  strange 
pieces  of  mechanism,  and  their  interest  is 
excited  anew  at  their  altered  appearance 
since  they  had  previously  examined  them. 
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Thej  wonder  what  different  kinds  or  spe- 
cies of  apparatus  they  will  tinally  diher- 
entiate  into  ;  for  all  the  time  they  have  no 
knowledge  or  belief  that  intelligent  design 
or  inventive  skill  has  anything  to  do  with 
them,  but  look  upon  them  as  veritable 
cases  of  spontaneous  variation  and  me- 
chanical development,  the  effects  of  envi- 
ronment and  mineralogical  selection,  with- 
out necessarily  involving  any  such  poetical 
fancy  or  superstitious  nonsense  as  a  per- 
sonsd  plan  or  inteUigent  supervision. 

But  tbe  natal  day  at  last  arrives.  The 
two  machines  are  bom  and  are  clad  in 
their  richest  robes  of  paint  and  varnish. 
The  people  are  invited  to  tbe  exhibition  ; 
the  motive-power  is  attached ;  and  the 
curtain  is  lilted  ;  and  behold  I  one  stands 
before  the  gazing  multitude  of  spectators 
a  Howe  sewing-machine,  and  the  other  a 
Hoe  priuting-press !  The  one  seizes  a 
piece  of  silk  and,  with  its  sewiug,  frilling, 
hemming  and  embroidering  devices,  sends 
forth  from  its  clattering  fingers  a  robe  of 
exquisite  design  and  fimsb  ht  for  a  queen 
to  wear ;  while  the  other  grasps  a  web  of 
paper  and  automatically,  with  the  most 
majestic  movements  of  its  revolving  types, 
its  s^virling  ink-rollers,  its  flying  tapes,  and 
intelligent  hand-like  folding  devices,  rains 
a  shower  of  elegantly  printed  and  folded 
newspapers  at  the  rate  of  twenty  thousand 
copies  an  hour ! 

How  comes  it,  cry  the  multitude,  that 
these  two  lifeless  and  homogeneous  masses 
of  metal  have  thus  developed  into  such 
complex  machines,  nnd  how  was  it  possi- 
ble for  them,  so  exactly  alike  at  the  start, 
to  differentiate  into  two  such  diverse  forms 
of  mechanism,  suited  to  such  entirely 
different  and  remarkable  styles  of  labor  ? 
Piof.  Huxley  steps  forward  and  in  one  of 
his  characteristic  lectures  on  the  "  demon- 
strative evidence  of  evolution,"  assures  the 
admiring  crowd  of  lookers-on,  that  like 
^he  differentiation  of  the  horse  from  the 
orohippus,  these  macbincs  must  be  a  case 
of  lateral  development  in  two  directions 
from  James  Watt's  first  pumpinjr  engine, 
because  in  both  macbines  he  could  see  the 
old  Watt  rudimentary  crank-pins  and 
rings  around  the  hubs,  with  some  other 
typical  parts  such  as  peculiar  bolt-heads, 
not  necessary  for  practical  use  in  the  pres- 
ent apparatus;  wliile  Prof.  Haeckol,  fresh 
from  the  University  of  Jena,  exhibits  one 
of  his  infallible  ontogenetic  and  p hjlo- 
genetic  embryolop^ical  plates,  and  a  couple 


of  his  "  systematic  surveys,"  by  which  he 
demonstrates  the  impossibility  ol  any  in- 
telligent design  in  the  origin  of  either  of 
these  machines,  and  winds  up  his  evidence 
by  announcing  the  universal  law  of  crtmk- 
oiogy,  as  the  limdumental  principle  of  all 
mechanical  science,  demonstrating  that  as 
both  macbines  comuiCL'ced  existence  in 
two  undifferentiated  lumps  of  metal  ex- 
actly  alike,  they  must  therefore  Lave 
arisen  by  phylogenetic  gradations  frcm 
tbeu'  earnest  progenitor,  the  primitive  one- 
celled  stone-hammer  of  the  lake-dwellers  of 
Switzerland,  by  mineralogical  select  it  n 
and  crystaline  differentiation  ;  and  hence, 
that  mechanical  ingenuity,  or  purposive, 
intelligent  dei^gn  could  have  had  nothing 
to  do  with  them ! 

But  at  the  close  of  these  scientific  in- 
quiries and  explanations  by  the  eyiinent 
authorities  present,  the  two  inventors, 
Houe  and  Hoe^  being  loudly  called  for  by 
the  audience,  step  forward  and  in  a  few 
brief  sentences  upset  the  entire  system  of 
desipnleirs  evolution  ba^d  either  upon 
survival  of  the  fittest,  or  crankology,  by 
announcing  in  the  most  positive  manner 
that  inteUigent  design  and  personal  me- 
chanical skill  were  in  every  vmeel,  journal, 
band,  pulley,  crank  and  bolt  of  both  ma- 
chines, and  that  every  movement  of  each 
part,  as  well  as  every  result  of  the  move- 
ments of  these  parts,  in  the  work  accom- 
plished, had  been  forseen  and  planned 
with  the  nicest  accuracy  even  before  the 
two  masses  of  metal  had  received  the  first 
blow;  while  they  declare,  upon  their  otoi 
unimpeachable  authority,  flbat  every  step 
of  progress  in  the  differentiation  of  these 
two  complex  mechanical  organisms,  from 
their  first  embryonic  arrangement  of  parts 
to  the  finishing  toucb,  had  been  the  result 
of  skillful  execution  in  pursuance  of  the 
original  plans  carefully  devised  in  the 
minds  of  the  two  inventors.  And  they 
wind  up  their  remarks  by  a  wholesome 
lesson  on  natural  science  to  these  expon- 
ents of  modem  evolution,  that  without 
intelligent  design  and  skillful  execution,  no 
complex  adaptation  of  means  to  enclscr 
separate  parts  to  special  uses  can  be  fomid  • 
cither  in  nature  or  among  the  works  of  man. 
And  the  moral  is :  since  such  machines 
as  these  can  not  come  into  existence  ex- 
cept by  inteHi^^enb  design  and  mechanical 
skill,  on  the  part  cf  a  supervising  intellet  t 
and  power  above  them,  then  how  is  it 
conceivable  that  t!io  complex  physical  and 
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mental  powers  of  man  himself^  who  is 
capable  of  designing  such  inventions,  could 
liare  arisen  by  a  purposeles:^  and  design- 
ing system  of  evolution  from  a  moneron, 
—a  lump  of  undifferentiated  albumen, — 
without  the  intervention  of  some  intelli- 
gent pow.'r  higher  than  the  work  thus 
accomplished  ? 

But;  this  is  not  all  there  is  in  the  lesson 
here  tau'^ht  by  the  gradual  development 
of  these  two  mechanical  achievements. 
The  same  ingenious  artificers,  who  planned 
aai  developed  these  first  or  parent  ma- 
chines, were  also  capable  of  devising  and 
establishing  combinations  of  mechanical 
laws,  powers  and  appUances  by  which 
thesa  peculiar  species  of  machines  might 
be  perpetuated  and  turned  out  by  auto- 
matic machinery,  every  part  as  perfectly 
de?eloperl  as  though  it  had  passed  under 
the  special  care  and  supervision  of  its 
original  inventor  and  constructor.  By 
this  means  the  established  work  of 
carrying  on  the  manufacture  of  these 
sewing-machines  and  printing-presses  is 
now  effectsd  without  the  specie^  miracu- 
lous intervention  of  a  Howe  and  Hoe. 
The  work  is  thu3  done  by  the  settled  com- 
bination of  mechanical  laws,  powers,  and 
appliances,  though  it  requires  tne  profound 
logic  of  the  University  of  Jena  to  reach 
tbe  modern  sci^^ntific  couclusion  that  be- 
cause these  machines  are  now  made  ac- 
cording to  established  laws,  no  intelligent 
design  coiild  have  been  needed  to  con- 
struct the  primordial  machines — the  pro- 
genitors or  prototypes  of  the  species — nor 
any  personal  skill  in  establishing  the  sys- 
tem of  laws  and  appliances  for  their  repro- 
duction! Out  of  pity  for  Huxley  and 
Haeckel  the  reader  is  left  to  carry  out 
this  unmistakable  analogy  to  the  works  of 
God  in  Nature. 

Thus,  having  prepared  the  way,  we  come 
to  the  examination  of  the  arguments  and 
reasoning  of  the  author  in  favor  of  the 
theory  of  descent  based  upon  embryology'; 
and  I  state  but  the  «imple  truth,  when  I 
J>av,  that  the  entire  two  volumes  of  The 
Edjlutvm  of  Man  are  devoted  to  the  single 
proposition  and  its  various  elaborations, 
that  in  the  embryonic  development  of  a 
human  being  from  an  ovule  or  sin<;!flo  cell, 
which  is  embraced  under  the  general  name 
of  "ontogeny,"  we  have  a  brief  recapitula- 
tion of  "phylogeuy,"  signifying  the  devel- 
opment of  the  race  of  man's  animal  ances- 
tors from  some  simple,  original,  onc-cellod 


I  organism,  such  as  the  moneron  ;  and  that 
this  ontogenetic  recapitulation  of  man's  p/iy- 
:  logenetic  or  tribal  pedigree  includes  sub- 
stantially, all  the  types  of  organic  struc^ 
'  ture  through  which  man's  lineal  descest: 
from  the  moneron  has  brought  him  up  to 
his  present  magnificent  ebtate.     In  other 
words,  these  volumes  teach  that  the  diverse 
forms  taken  on  by  the  human  embryo,  dur- 
ing its  progressive  growth  and  develop- 
ment, from  the  fecundation  of  the  ovule  to 
birth,  represent  the  foi  ms  of  all  tlie  animal 
species  thi  ough  which  its  lineal  descent  can 
be  traced — such  as  the  monkey,  dog,  jackal, 
marsupial,  tortoise,  fish,  amphioxus,  ascid- 
ian,  worm,  amoeba,  cytod  and  momron! 
Yet,  fundamental   and  broad   as  is  this 
general  law  of  ontogeny  and  phylogeny,  it 
is  a  positive  fact  that  the  only  two  marked 
or  even  perceptible  features  of  the  human 
embryo  which  are  claimed  to  present  the 
sUghtest  resemblance  to  the  pecuHar  forms 
of  lower  animals,  are  the  so-called  "  gills  " 
of  the  fish,  which  appear  on  the  neck  of 
the  embrj'o  from  the  second  to  the  eightli 
week  of  growth,  und  the  Httle  "human 
tail,"  resembling  that  of  the  puppy  or  tor- 
toise.    These  two  embryonic  features,  and 
these  alone^  constitute  the  entire  stock  iu 
trade,  upon  which  this  expensive  work  of 
ontogeny  and  phylogeny  has  been  carried 
on,  and  in  elaboration  and  defence  of  which 
these  two  profoimd  and  ponderous  vol- 
umes were   written.     Hence,  if,  in  a  fair 
and  impartial  sifting  of  the  argument  upon 
these  two    ontogenetic  similarities,   they 
shall  break  down  and  be  demonstrated  io 
be  without  the   sliglitest  foundation    in 
physiological  or  anatomical  science,  then 
evidently  the  phylogenetic  branch  of  the 
argument  falls  to  the  ground.     This  is  the 
task  we  undertake  first  to  accomplish  in 
reviewing  this  great  work. 

To  treat  the  reader  fairly,  as  I  propose 
to  do  all  through  this  argument,  I  must 
quote  Prof.  Haeckel's  own  words  suffi- 
ciently to  show  that  he  is  not  misrepre- 
sented. At  the  commencement  of  the 
Evolution  of  Man  he  makes  the  following 
quotation  fi-om  his  former  work,  General 
Morphology,  as  representing  his  present 
position  on  the  subject: 

"  The  history  of  the  evolution  of  organismii 
consists  of  two  kindred  and  closely  connected 
parts:  Ontogeny,  which  is  the  history  of  the  cto^ 
lution  of  individual  organisms,  and  phylogeny, 
which  is  the  history  of  the  evolution  of  organic" 
trijts.  Ontogeny  is  a  brief  and  rapid  recapitula- 
tion cf  phylogeny,  dependent  ou  the  physiological 
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functions  of  heredity  (reproduction)  and  adapta- 
tion (nutrition).  The  individual  organism  repro- 
dtte^s  in  the  rapid  and  short  course  of  its  own  eoo- 
hUion  the  most  important  of  the  changes  in  form 
through  which  its  ancestors,  according  to  laws 
of  heredity  and  adaptation,  have  passed  in  the 
slow  and  long  course  of  their  paleontologioal  eoolu- 
iion," 

On  page  6,  toL  i  he  foiiher  explains 
his  meaning: 

'*This  fundamental  law,  to  which  we  shall  re- 
cur again  and  again,  and  on  the  recognition  of 
which  depends  the  thorough  understanding  of 
the  history  of  evolution,  is  briefly  expressed  in  the 
proposition  that  the  history  of  the  germ  is  an  epit- 
ome of  the  history  of  the  descent;  or  in  other  words 
that  ontogeny  is  a  recapittUation  of  phylogeny; 
or,  somewhat  more  explicitly:  that  the  series  of 
forms  through  which  the  individual  organism 
passes  during  its  progress  from  the  egg-cell  to 
its  fully  developed  state,  is  a  Mef  compressed  re- 
production of  tfie  long  series  of  forms  through 
vjhich  t/ie  animal  ancestors  of  that  organism  (or 
%\\Q  ancestral  forms  of  its  species)  have  passed 
from  the  earliest  periods  of  so-caUed  organic  crea- 
Ujn  doftm  to  t/ie  present  time." 

IVom  such  a  sweepino^  definition  of 
**  this  fundamental  law "  of  ontogeny  an  J 
phylogeny,  in  wjich  no  stronger  words 
are  to  be  found  in  the  language,  we  would 
naturally  expect,  on  examining  a  human 
embryo  under  the  microscope,  at  the  pro- 
per period  of  gestation,  to  behold  an  abso- 
lute microcosm  of  animal  forms  and  struc- 
tures, embracing  every  conceivable  8ha;)e 
and  outline  into  which  protista,  sponges, 
polyps,  wonns,  ascidians,  fishes,  reptiles 
and  uiaminals  had  ever  been  movilded  by 
that  "scrutinizing"  principle  of  Nature 
called  "natural  solectioa;"  since  we  are 
assured  that  this  embryo  actually  em- 
braces "  an  epitome of  the  long  series 

offormH from  the  earliest  periods  of 

8>called  organic  creation  down  to  the 
present  time."  But,  as  just  remarked, 
notliing  of  the  kind  is  seen,  even  in  Prof. 
Haeckel's  owa  specially  prepared  plates, 
Avhich  we  may  be  sure  wovdd  leave  nothing 
of  this  kind  out  On  the  contrary,  the  entire 
(mtogenetie  "epitome  "  dwindles  down  to 
the  pitifully  fabricated  "  gill-arches  "  of  the 
fish  and  the  contemptibly  misrepresented 
"human  tail"  of  the  tortoise. 

In  the  Hu^tortj  of  Cr^eaHoriy  as  well  as  in 
numerous  pi  ices  in  the  Evolutijon  of  Man, 
Profess  >r  Haeckel  makes  a  specialty  of 
presenting  illnstrative  plates,  with  figures 
of  the  embryos  of  various  animals  at  cor- 
respondingly early  and  later  «ta;:5es  of  de- 
velopment, «uch  as  fish,  tortoise,  chicken, 
dog,  rabbit;  csl%  hog  and  man,  in  which  at 


the  earlier  stage  the  **  gills'*  and  candalafh 
pendage  of  each  are  very  distinctly  and 
prominently  shown,  but  at  the  later  stagei 
disappear  entirely,  or  increase  in  promi 
nence  as  the  specific  character  of  the  ea^ 
bryo  requires.  A  superficial  reader,  oi 
one  a  little  bit  endowed  with  evolotioib 
ary  proclivities,  examining  these  pktes 
and  reading  the  author's  positive  asser- 
tions in  regard  to  them,  would  be  almost 
certain  to  conclude  that  man  must  have 
descended  from  the  fish  and  the  tortoise, 
or  some  other  species  of  gilled  and  faded 
animals,  or  else  the  himian  embiyo  couU 
not  exhibit  such  prominently  developed 
gill-arches,  and  such  an  exuberantly  doi^ 
ted  caudal  structure. 

But  I  must  not  neglect  to  give  the  reader 
proof  from  the  pen  of  Prof.  Haeckel  that 
the  so-called  "  ^-arches  of  the  fish  *"  and 
the  "  little  tail  of  man,"  seen  in  the  human 
embryo,  are  relied  upon  as  the  main  pil- 
lars of  the  theory  of  descent  as  elaborated 
under  "this  fundamental  law"  of  onto- 
geny and  phylogeny.  I  quote  a  few  brief 
paragraphs  from  the  History  cf  Creation: 

'*  I  wish  especially  to  draw  attention  to  Platw 
II.  and  III.,  which  re-present  emhryos  in  all  stagis 
of  development,  and  in  which  we  are  not  able  to 
recognize  a  trace  of  the  full  grown  animaL  ... 
Every  one  surely  knows  the  gill-arehesofthefiA 
....  Now  these  gill-ardus  originally  &dd  ci 
artly  the  same  in  man,  in  dogs,  in  fouis,  and  in 
tortoises,  as  well  as  in  other  vertebrate  animala" 

**  Finally,  while  comparing  the  embryos  on 
Plates  II.  and  III. ,  we  must  not  fail  to  give  at- 
tention again  to  the  human  taU,  an  organ  whidi 
in  the  original  condition  man  shares  with  all 

other  vertebrate  animals Now  man  in  the 

first  months  of  development  possesses  a  real  taU 
as  well  as  his  nearest  kindred,  the  tail-leas  apes 
(orang-outang,  chimpanzee,  gorilla),  and  verte- 
brate animals  in  general." — **In  this  intimate 
connection  of  ontogeny  and  phylogeny,  I  see  (Wi« 
of  the  most  important  and  irrefutable  proofi  of 
the  theory  of  descent.  No  one  can  explain  th^ 
phenomena  unless  he  has  recourse  to  the  toiw  of 
inheritance  and  adaptation;  by  these  alone  att 
they  explicable"—'*  The  rudimentary  little  tail  of 
man  is  an  irrefutable  proof  of  the  fact  (hat  he  ii 
descended  from  tailed  ancestors." — Habckb^, 
History  of  Creation,  vol.  i,  pp.  289,  307,  306, 810, 
814. 

We  shall  soon  see  whether  this  defiant 
asserter  of  evolution  is  safe  in  so  emphati- 
cally challenging  the  world  for  any  other 
explanation  of  these  embryonic  forms  save 
by  calling  in  the  theory  of  descent  To 
commence  with  these  so-called  "gills,"! 
peremptorily  deny  that  the  embryos  of 
the  various  animals  represented  in  Pro! 
Haeckel's  plates  show  anything  of  the  Idiui, 
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or  any  marks  about  the  neck  that  can  be 
fairly  construed  as  representing  these  bran- 
chiai  oigans  peculiar  to  the  tish.  I^illgive 
my  reasons  lor  this  unequivocal  antagon- 
ism. If  Prol  Hueckel's  elaborately  and 
carefully  prepared  plates  are  critically  ex- 
amined they,  alone,  will  verify  the  truth  of 
what  I  am  saying,  as  any  one  having  a  copy 
of  his  works  will  aee»  as  I  proceed;  for  it 
is  certain  that  the  artist^  under  the  direc- 
tion and  inspiration  of  such  a  predeter- 
mined ontogenist  and  phylogenist,  and 
sach  an  inveterate  plate-maker,  would 
leave  no  defect  in  his  embrvonic  figures 
which  would  detract  from  tneir  force  in 
aiding  to  demonstrate  a  fundamental  law 
so  universal  and  importaut  as  the  one  he 
here  lays  down  in  the  Evolution  of  Man, 
By  the  most  casual  examination,  however, 
of  any  of  the  cuts,  i:  will  be  seen  first,  that 
these  ^  gill-arches  "  are  not  on  the  side  of  the 
neck  at  all,  where  fish-gills  are  located,  but 
almost  directly  across  the  Ihroai  of  the  em- 
bryo, proving,  what  I  supposed  on  first 
glancing  at  them,  that  they  are  folds  in  the 
fie^ib  of  the  neck,  as  the  head  of  the  em- 
bryo, at  a  very  early  stage  is  (in  the  case  of 
all  animals)  abruptly  bent  down  upon  the 
chest  This  abrupt  bend  causes  five  or  six 
wrinkles  oi  the  muscles  of  the  neck,  which, 
not  being  filled  out  by  flesh  as  the  embr}'o 
rapidly  develops  during  the  first  few  weeks, 
leave  openings  or  slits  which  physiologists 
and  anatomists  have  superficially  mistaken 
for  a  typicil  representation  of  fish-gills, 
and  which  modem  evolutionists  nave 
eagerly  seized  upon  as  a  veritable  proof 
thjit  ''man  and  all  the  vertebrated  animals 
have  descended  by  transmutation  from 
some  branchial  ancestor.*'  These  flesh-folds, 
as  the  embryo  devdops  and  as  the  abrupt 
curvature  of  the  neck  ntraightens,  are 
gradually  absorbed  into  adjacent  parts,  and 
thus  go  to  make  up  the  jaws,  nose,  mouth, 
tongue,  ears  and  other  or^:fans  of  tbe  head 
and  neck,  by  differentiation,  as  is  clearly 
manifest  by  folio  win  <2f  the  progressive 
changes  from  the  earliest  appearance  of 
the  embryo  to  its  complete  specific  form, 
which  occurs  in  the  human  organism  at 
about  the  seventh  or  eighth  week  of  ges- 
tation. I  prove  that  this  is  the  disposi- 
tion which  Nature  makes  of  these  neck- 
folds,  by  Prof.  Haeckel  himself : 

.  **  The  first  pair  of  gill-arclies  differentiate  into 

the  rudiments  of  the  upper  and  lower  jaws 

The    gill -openings    disappear    by  concrescence. 
Prom   the   giU-arches   develop   the  jaws,    the 


tongue-bone,  and  the  bonelets  (ossicles)  of  the 
fs^."—Mwiution  qf  Man,  vol.  i,  p.  404. 

By  substituting  neck-folda  or  turinkles  for 
"gill-arches"  or  "gill-openings"  in  this 
citation,  it  would  no  doubt  state  the  truth 
iu  reference  to  this  branch  of  embiyology. 
No  better  proof  is  needed  as  to  the  cor- 
rectness of  this  view,  than  reference  to 
Pro£  Haeckel's  plates,  in  which  these  neck- 
wrinkles  disappear  gradually  in  all  mam- 
mals as  the  organs  of  the  head  assume 
shape,  though  they  remain  slightly  visible 
long  after  the  throat-openings  in  these 
wrinkles  are  entirely  dosed. 

This  rational  and  consistent  explanation 
of  these  so-called  gills,  here  for  the  first 
time  given,  is  abundantly  confirmed  by 
reference  to  Prof.  Haeckel's  plates  (Evolu- 
tion of  Man,  vol.  i,  p.  362),  in  which  he  is 
so  unfortuuate  as  to  introduce  a  cut  of  the 
Jish  itself,  which,  as  we  shall  soon  see,  like 
the  vaulting  ambition  which  o'erleaps  it- 
self, lets  the  bottom  out  of  the  whole  em- 
bryological  argument  as  urged  in  support 
of  evolution.  This  unfortunate  cut  of  the 
fish  clearly  shows  that  the  threat-folds, 
which  appear  at  an  eoily  embiyonic  stage 
(the  same  precisely  in  the  fish  as  in  all 
other  animals),  are  entirely  distinct  physi- 
ological marks  from  the  true  gill-arches 
which  the  same  embryo  clearly  shows  in  the 
next  stage  of  the  cut,  and  710  doubt  vxmld 
have  iihown  in  the  first  stage  aUxiig  uith  the 
threat-folds  had  a  mndid  presentation  (J 
the  facts  been  recorded.  But  no;  Ihe 
object  of  the  author  appears  to  have  been 
to  represent  the  early  stage  of  the  fidi-em- 
bryo  exactly  like  that  of  the  human  em- 
bryo, with  the  saime  throat-marks  or  so- 
called  gill-oj;eiiing8,  and  in  the  same  po- 
sition ;  and  then,  at  tbe  second  stage  of  the 
embryo,  to  show  their  transition  and  meta- 
morphosis into  true  giUs  (on  the  side  of  the 
neck  wlure  they  naturally  and  properly 
belong),  with  the  throat-folds  entirely  van- 
ished !  How,  let  me  ask  this  candid  au- 
thority, did  this  second  stage  of  the 
embryonic  fish  thus  emerge  into  well- 
formed  gills  in  the  true  piscatorial  posi- 
tion at  a  t^ingle  bound,  without  retaining  a 
sign  of  the  early  throat-marks  ?  And  how 
comes  it  that  the  early  stage  of  the  cut 
shows  these  throat-folds  without  a  sign  of 
the  true  gills  in  the  place  where  tliey  be- 
long, and  where  they  appear  in  the  ntxt 
stage  of  the  cut?  Pro£  Haeckel's  main 
object  in  introducing  this  fishy  i)hase  of 
the  embr}'onic  question  into  his  argument^ 
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was,  as  he  admits,  to  show  that  these  "gill- 
arches,"  which  appear  at  the  throat  of  the 
embryonic  fish  as  iu  all  other  animals, 
differentiate  into  true  gills  and  in  the  true 
position,  while  he  also  admits  that  in  all 
other  animals  they  diffei^entiate  into  the 
various  organs  of  the  head,  such  as  jaws, 
nose,  tongue-bone,  ears,  etc  He  does  not 
try  to  teU  iis  how  thb  fish  gets  its  jaws, 
nose,  tongue-bone,  etc.,  since  its  throat- 
folds  are  used  to  construct  true  gills ! 

But  the  most  transparent  deception 
about  this  "  gill"-arguinent  is  this:  If  these 
throat-folds  of  the  embryonic  fish,  in  the 
first  stage  of  the  cut,  are  really  the  com- 
mencement of  the  true  and  correctly  formed 
gills  of  this  fish,  as  Prof.  Haeckel  claims, 
which  so  distinctly  show  themselves  in  an 
entirely  different  position  on  tbe  neck  iu 
the  s3cond  stage,  is  it  at  all  Hkely  that  they 
would  make  this  transition  and  travel  this 
dist:inc3  at  a  single  leap,  or  without  a 
gradual  change  in  tbe  form,  as  well  as  po- 
sition, while  the  embryo  is  developing? 
No !  The  common  sen  e  of  every  physiolo- 
gist or  anatomist  would  tell  him  if  these 
throat-folds  in  the  embryonic  fish  really  be- 
come the  true  gills  by  differentiation,  that 
the  transition  of  such  marks,  both  in  form 
and  position,  would  be  gradual  nnd  slow, 
and  had  such  been  the  fact  in  the  caso  of  the 
fish,  it  is  evident  that  Prof.  Haeckel  could 
easily  have  given  a  number  of  figures  rep- 
resanting  those  throat-marks  gradually  but 
distinctly  assuming  shape  and  crawling 
over  to  the  side  of  the  neck  by  many  em- 
bryological  transitions.  The  very  fact  that 
he  has  not  presented  figures  showing  this 
unmistakable  transition,  is  proof  of  the 
most  positive  kind  that  no  such  transition 
or  differentiation  takes  place,  and  that  in- 
stead of  it  the  throat-folds  disappear  by 
differentiation  and  concresccDce  into  nose, 
jaws,  tongue,  etc.,  as  the  same  throat-folds 
disappear  in  mammals,  and  that  tho 
true  gills  of  the  fish  appear  in  their  proper 
place  and  form  when  they  first  show  them- 
f^olves,  without  any  relation  or  reference  to 
these  embryonic  wrinkles  of  the  neck. 

There  is  no  excuse  for  this  neglect  on 
the  part  of  Prof.  Haeckel,  to  show  these 
numerous  transitions  of  the  fish-embr^-o, 
since  our  present  facilities  for  hatching 
fisli  artificially  would  have  enabled  him  to 
record  these  stages  of  development  (even 
every  hour  of  progress  if  necessary),  and  to 
have  watched  them  under  the  microscope 
for  every  change,  however  minute.    In  this 


way  an  absolute  "systematic  survey"  of 
piscatorial  embryology  might  have  been 
easily  majDped  out  in  order  to  demonstrate 
this  theory,  had  ProfL  Haeckel  dared  to  risk 
'  his  ridiculous  "  fundamental  law  "  of  ontojr- 
!  eny  upon  such  a  crucial  test  To  suppose 
I  that  a  scientific  investigator,  who  delves  to 
the  bottom  of  the  ocean,  and  traverses 
every  clime  in  search  of  monera^  sponges, 
protista  and  cytods  of  all  kinds  to  ht-lp  out 
his  theory  of  development,  did  not  UUnkol 
such  a  demonstrative  test  of  the  correct- 
ness of  his  pivotal  gill-argument,  is  to  de- 
clare him  an  ignoramus  in  his  pi  ofessor- 
ship  of  natural  history.  To  suppose  tlmt 
he  thought  of  it  and  then  neglected  sach 
an  overwhelming  opportunity  to  settle  thi> 
gill-question  forever,  on  the  Buppositiou 
that  the  facts  of  such  gradual  transition 
were  in  his  favor,  is  to  credit  him  with  a 
degree  of  stupidity  and  even  imbeciUty  in 
his  work  which  his  ingenious  twisting  of 
science  and  natural  phenomena  nowhere 
warrants  in  his  books.  The  condusion,  then, 
is  irresistible  that  the  facts  are  against 
him,  and  that  he  knew  it,  and  hence  that 
these  neck-folds  observed  in  the  earlv  em- 
bryos  of  all  animals  have  nothing  what^ 
ever  to  do  with  gills,  have  no  true  resem- 
blance of  them,  and  consequently  thatontog^ 
eny,  as  based  on  this  vaunted  "  epitome,*" 
or  "  brief  and  rapid  recapitulation  of  phy- 
logeny,"  ignominiously  breaks  down  so  far 
as  this  stereotyped  gill-argument  is  con- 
cerned. 

But  there  is  another  self-annihilating 
feature  about  these  cuts  of  the  embryonic 
fish  that  must  not  be  overlooked. "  Id  the 
figure  representing  the  early  embryo  there 
are  six  distinct  sUts  or  creases  across  the 
throat,  while  in  the  second  stage  of  the 
figure,  in  which  tlie  true  branchisB  appear, 
there  are  only  four  g^-openings,  just  as 
there  ought  to  be.  Now,  if  these  throat- 
marks  or  so-called  gill-openings  are  reallv 
the  first  appearance  of  the  true  branchiaB 
of  this  fish,  how  happens  it  that  the  num- 
ber of  openings  decreases  one-third  in  the 
next  figiu'e  at  a  single  transitional  bound? 
la  it  likely  that  the  embryonic  fish  really 
possesses  one-third  more  true  gill-openings 
in  its  earlier  or  undeveloped  s*age  than  it 
possesses  when  fully  developed  ?  To  show 
the  conclusiveness  of  the  r.rgument  here 
involved  against  this  ontogenetic  law,  we 
have  only  to  examine  a  score  or  more  of 
separate  cuts  in  these  plates,  representin*: 
the  developing  embryos  of  the  different 
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animals,  and  we  "will  find  that  in  not  one  sin-  character  than  bj  making  a  fish  go  through 
gleinstiince,  does  the  number  of  true  organic  \  the  sham  performance  of  recapitulating  its 
parts,  shown  in  the  earlier  stage  of  a  figure,  ,  own  gills !  Thus  a«?ain  does  this  vaunted 
decreaae  in  the  later  stage.  Take  the  legs,  I  law,  so  fundamental  and  univei-sal  that  it 
arms,  fingers,  toes,  fins,  daws,  hoofs,  eyes,  requires  two  large  volumes  to  elucidate  its 
ears,  etc,  of  the  difterent  animals  repre-  ramifying  application,  stultify  itself,  and 
sented,  and  it  is  an  incontrovertible  fact  reduce  every  ai'gument  based  upon  it  to 
that  the  exact  number  shown  at  the  eai'U-  self-nugatory  nonsense, 
est  appearance  of  any  of  these  organs,  per-  ,  Unfortunate  Haeckel!  Like  Balaam  of 
sists  without  increase  or  diminution  in  the  !  old,  he  opened  his  mouth  to  cuise  Israel, 
fully  developed  embryo!  Thus  again,  and  ;  but  God  nath  changed  it  into  a  blessing! 
in  an  unanswerable  and  unexpected  way,  '  This  comes  from  his  maladroit  but  provi- 
are  these  throat-folds  demonstrated  to  dential  blunder  of  unwittingly  incorpora- 
have  no  sort  of  relation  to  gill-ardaes,  even  i  ting  this  disasti^ous  cut  of  ^e  embryonic 
in  the  embryonic  fish  itself,  and  conse-  Jhih  into  his  plates  among  those  of  other 
quently,  as  a  matter  of  course,  cannot  rep-  j  animals.  Had  he  been  content  to  let  well- 
resent  "  gills "  ia  any  other  embryonic  ,  enough  alone,  or  had  he  been  shrewd 
being  illustrated.  |  enough  to  keep  the  fish  entirely  out  of 

*  [fis  true.  Prof.  Haeckel  might  have  |  sight,  he  might  have  retained  the  key  to 
directed  his  artist,  had  he  thought  of  it,  ;  the  true  solution  of  this  gill-arch  problem 


to  give  two  more  strokes  of  his  graver 
across  the  neck  of  his  developed  embry- 
onic fish,  and  thus  have  made  the  number 
of  true  gill-openings  correspond  to  the 
six  pseudo  branchisB  across  the  throat  of 
the  earlier  figure.     But  it  is  presumable 


in  the  secret  archives  of  his  own  brain, 
and  the  unwary  might  have  been  hood- 
winked to  believe  that  possibly  there  was 
something  in  this  embryological  fish-gill 
argument  But  his  anxiety  to  curne  was 
too  great     The  glittering  evolution  gold 


that  he  was  scarcely  willing  to  risk  the  ex-  |  of  Balak  dazzled  his  eyes ;  he  yielded  to 
periment  of  forcing  upon  the  sc  ientific  the  temptation,  and  inserted  the  cut  of  the 
world,  even  upon  the  high  authority  of  embryonic  fish;  and  behold!  the  entire 
the  University  of  Jena,  more  real  gill-  |  ontogenetic  law  is  thereby  shattered  and 
openings  than  his  fish  possessed,  though  ,  the  theory'  of' descent  broken  down.  He 
he  virtually  does  this  in  the  six  throat-slits  has,  in  his  zeal  to  misrepresent  Nature, 
of  his  earlier  figure,  which  he  positively  i  overcharged  his  "  phylogenetic  "  gun  just 
declares  to  be  the  true  gills  of  this  fish.  i  one  grape-shot  too  much,  and  its  recoil 
But  finally,  to  shatter  this  ontogenetic  has  split  the  "  gill-arch  "  hypothesis  wide 
and  phylogenetic  law,  and  expose  the  open,  scattering  the  fragments  of  its  epito- 
fraudalent  character  of  the  entire  fish-gill  mized  "  recapitulation  "  into  the  dust 
argument,  we  have  only  to  inquire:  if  But  while  the  theory  of  descent  thus 
these  so-called  gill-arches  in  the  human  muddles  every  thing  it  touches,  converting 
embryo  are  really  intended  to  represent  every  argument  it  advances  into  distorted 
man's  lineal  descent  from  the  fish  and  thus  self-contradiction,  how  beautifully  simple 
"  recapitulate  "  his  phylogeny,  then  what  and  every-way  consistent  is  the  explanation 
do  the  very  same  giU-arches  or  throat-  !  here  {»iven  of  these  embryonic  throat-folds 
folds  represent  in  the  fish  itself?  Is  it  i  in  all  animals,  on  tlie  supposition  tliat  they 
thus  intended  that  the  "ontogeny"  of  the  furnish  substance  for  differentiation  into 
fish  shall  "recapitulate"  itself,  instead  of  '  jaws,  nose,  mouth,  etc,  making  them  ap- 
its  "  phylogeny "  or  tribal  descent  from  !  propriate  alike  to  the  mammal,  the  bird, 
still  lower  animals  in  tbe  ancestral  line?  the  reptile  and  the  fish!  But  how  ridicu- 
If  so,  then  of  what  use  is  this  boasted  lously  inappropriate,  as  tj'pical  "^f  descent 
fundamental  law  of  "  ontogeny  "  in  epito-  ;  from  lower  forms,  are  these  "  gill-arches  " 
mizing  "  phylogeny,"  if,  instead  of  repro-  when  epitomized  and  recapitulated  in  the 
ducing  earlier  ancestral  forms,  it  simply    fish  itself! 

reproduces  its  own  specific  form  twice  in  i  Now  I  protest^  before  evolutionists  write 
two  diflferent  locations  on  its  own  neck  ?  another  syllable  about  this  "  fundamental 
Pshaw!  If  this  law  of  "  ontogeny  "  could  law  "  or  these  ontogenetic  "  gill-arches  "  in 
recapitulate  the  ears  of  an  aas  somewhere  ;  embryonic  infants,  as  proof  of  man's  de- 
on  tne  embryo  of  a  gooi<e,  it  would  come  scent  from  "  some  branchial  ancestor,"  that 
nearer   recording    its  own    phylogenetic    tliey  set  to  work  logically  and  scientifically 
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to  dispose  of  the  same  identical  throat- 
folds  in  the  fish  itself,  and  either  show 
some  sense  or  meaning  in  such  a  slipshod 
"  fundamental  law "  of  ontogeny,  or  else 
abandon  the  gill-argument  entirely  as 
urge  I  in  favor  of  evolution.  For,  the 
idea  of  such  a  "  recapitulation  "of  "  gill- 
arches  "  in  two  distinct  locations  on  the 
neck  of  the  embryonic  fish,  to  «/*oa7  ite  de- 
scent  from  Usdf,  is  an  absurdity  which  no 
epithet  in  the  language  can  exaggerate.  I 
insist  further,  before  this  "  gill  "-argument 
is  again  impudently  thrust  into  the  facej 
of  opponents  of  evolution,  that  Prof. 
Haeckel  or  some  one  of  his  ontogenatio 
colaborators  shall  give  us  a  "systematic 
survey  "  of  these  embryonic  throat-folds  in 
the  fish,  and  thereby  prove  by  a  saries  of 
authenticated  engravings,  tliat  the  six 
pseudo  gill  openings  chmge,  by  numerous 
gradual  transitions,  to/our,  and  that  they 
crawl  over  from  the  throat  to  the  side  of 
the  neck  by  the  same  slow  but  unmistak- 
able transitions,  tlms  bec^minj  the  true 
gill-arches  of  the  fish.  And  I  call  upon 
the  pre=i?  of  the  countrv,  which  has,  like 
many  of  the  clergy,  yielded  a  too  ready 
assent  to  the  claims  of  this  theory,  n  )t  t.o 
pass  thesa  criticisms  of  the  pivotal  argu- 
ments of  Darwin,  Haeckel,  &  Co.  by  in 
silence,  but  that  they  urge  u^on  these  high 
authorities  in  natural  science  the  necessity 
of  answering  the  points  here  made  against 
evolution,  or  forever  after  holding  their 
peace. 

Now  as  reg  irds  the  "  little  tail  of  man," 
about  wliich  Prof.  Haeckel  and  Mr.  Dar- 
win have  S3  much  to  s  ly,  and  which  is  re- 
garded by  all  evolutionists  as  such  a  power- 
ful proof  of  man's  descent  "  from  tailed 
ancestors,"  I  wish  to  remark,  that  a  more 
manifest  and  inexcusable'  misconception 
upon  an  important  scientific  question,  was 
never  harbored  by  men  making  preten- 
sions to  philosophical  knowledge  or  accu- 
rate scientific  observation.  I  propose  to 
make  Prof.  Haeckel  my  principal  witness 
in  the  demoHtion  of  this  "  tail "  argument, 
as  has  just  been  done  in  the  "  gill "  argu- 
ment, and,  as  the  reader  will  soon  see,  with 
the  same  disastrous  results;  demonstrating 
by  his  own  unmistakable  teaching,  even 
admitting  all  he  claims  in  regard  to  these 
embryonic  appearances,  that  they  can  have 
nothing  whatever  to  do  with  man's  de- 
scent from  lower  animala  But  before  put- 
ting this  eminent  scientist  upon  the  wit- 
ness-stand, and  forcing  him  utterly  to  de- 


molish bis  own  fundamental  law  of  on- 
togeny as  a  ''ccmdensed  recapitulation" 
of  phylogeny,  I  wish  critically  and  anatom- 
icauy  to  examine  this  question  of  embiy- 
onic  developm^it,  aud  ascertain  if  thare  is 
any  foundation  in  fact  for  this  assumption 
of  a  "  human  tail,"  or  in  other  worus,  see 
if  any  such  thing  exists  as  an  abnormal 
caudal  structure  in  the  humui  embr)'0  at 
any  stage  of  its  development  I  deny 
that  any  such  thing  exists. 

First,  then,  I  call  the  attention  of  anato- 
mists and  physiologists  to  the  demon- 
strable fact  that  this  so-called  ''hnman 
tail "  does  not  disappear  at  all  from  the 
embryo  as  Prof.  Haeckel  assumes^  but  ab- 
solutely continues  to  grow  in  size  and 
length  with  the  gradual  growth  and  de- 
velopm^nt  of  tbe  embryo.  All  there  is  of 
this  so-called  ''tail,"  when  closely  examined, 
is  the  well-known  aud  normal  os  coccyx,  or 
extension  of  the  spinal  column  below  the 
frame-work  of  the  hips,  which  only  appears 
to  be  abnormally  elongated  in  the  early 
embryo  in  projxjrtion  to  its  body,  owing  to 
the  fact  that  the  spine  is  the  first,  part  of 
the  animal  frame-work  to  develop,  and  of 
course,  to  the  eyes  of  superficial  observers, 
appears  to  be  very  much  extended  in 
lei^h, — ^to  be  in  fact,  a  veritable  "  human 
tail,"  nearly  equal  in  length  to  that  of  the 
embrj'onic  puppy  or  tortoise.  This  elon- 
gated appearance,  however,  clearly  results 
from  the  fact  that  the  fleshy  portion  of 
the  body  has  not  yet  developed  at  ibis 
early  stage,  proportionately  to  the  growth 
of  the  spinal  column.  But  as  soon  as  the 
embryo  h  is  advanced  beyond  this  early 
stage,  in  which  this  so-called  tail  ai)pear8 
so  elonpfated,  it  is  perfectly  dear,  even  from 
Prof  Hieckel's  plates,  tljat,  so  far  from 
the  oj?  coccyx  becoming  shorter,  it  actuallr 
increases  in  length  with  the  growth  of  the 
embrvo,  only  the  flesh  of  the  lower  trunk, 
as  well  as  the  legs,  now  begin  to  develop 
more  rapidly  and  to  cover  up  this  exterior 
portion  of  the  spine,  till  at  about  the 
fifteenth  week  of  human  gestation  it  is  en- 
tirely hidden  from  view ;  and  then,  to  the 
sagacious  eyes  of  Haeckel  and  Darwin, 
this  "  little  tail  of  man  "  has  become  "  abor- 
ted ;"  and  this  is  what  they  lUge  as  a  con- 
clusive ontogenetic  proof  of  phylojjeny! 
The  panting  ostrich  thrusts  its  head  int^ 
the  sand,  and  thinks  it  has  successfully 
eluded  the  himter  because  it  fails  to  see 
him.  This  ludicrous  performance,  how- 
ever, shows  more  logical  common  aensi 
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than  does  Haeckel's  audacious  proclama-  i 
tion  that  the  *'  human  tail  '*  has  become  I 
aborted  and  ceases  to  exist,  because  the  ' 
body  of  the  embryo  has  extended  around 
it   and    covered    it    up!      Should    Prof. 
Haeekel  chance  to  find  a  man  in  some 
savage  tribe,  who  had  met  with  an  accident 
that  had  removed  the  iiesh  and  laid  biire 
the  OS  coccyx,  he  would  be  out  with  a  mono- 
graph proclaiming  a  new  race  of  tailcd- 
men  by  the  same  "  philosophical  culture  " 
which  prevents  his  observing  this  true 
cause  of  "  abortion  "  in  the  Httle  tail  of 
the  human  embryo ! 

The  plain  truth  \%  evolutionists  are  so 
anxious  to  rake  up  some  sort  of  evidence 
favorable  to  the  theory  of  descent,  that 
they  seem  not  only  to  lose  their  reasoning 
powers  when  drawing  plain  inferences, 
l)ut  they  have  become  so  blinded  by  their 
overweening  desire  to  prove  their  blood- 
relationship  to  the  brute  creation  that  they 
appear  to  have  lost  even  their  faculties  of 
observation.  Had  it  not  been  for  this, 
Prof.  Haeekel  could  easily  have  seen  that 
the  human  embryo  has  no  6i«::n  of  a  tail, 
except  the  on  coccyx  which  stays  with  it 
during  life  and  grows  with  its  growth  ; 
while  it  is  an  observable  and  undeniable  fact 
tliat  every  single  vertebra,  or  joint  of  the 
spine,  which  first  appears  in  the  embryo, 
continues  to  increase  in  distinctness  and 
size  as  the  child  develops.  These  pur- 
blind investigatoiis,  however,  observing  the 
lower  .extremity  of  the  spinal  column  pro- 
jecting beyond  the  pelvic  portion  of  the 
frame-work  not  yet  so  fully  developed, 
never  think  to  coimt  these  vertebrae,  out, 
like  mere  children  in  science,  jump  at  con- 
clusions and  suppose  that  this  vertebral 
column  becomes  shorter  and  shorter, 
when  in  reality  it  is  nothing  but  the  other 
portions  of  the  frame-work  and  flesh  of  the 
embryonic  body  developing  downward  to 
cover  it!  If  these  superficial  anatomists 
will  take  the  trouble  to  once  count  the 
vertebrae  of  a  human  and  canine  embryo 
when  first  completely  formed,  and  then 
count  the  same  joints  in  the  matured 
skeletons  of  the  two  species,  they  wiU 
learn  to  their  suprise  that  not  one  joint 
or  fraction  of  proportionate  length  has  in 
either  of  them  gained  or  lost  by  develop- 
ment since  their  spinal  columns  first  ap- 
peared complete  in  the  embryos. 

It  should  be  observed,  however,  that  in 
the  embryos  of  animals  with  very  long 
tails,  normally,  the  extreme  terminal  verte- 


brae iray  not  develop  and  show  themselves 
so  early  as  the  more  important  joints  of 
the  spine  formiug  the  frame  work  of  the 
body,  and  this  tardiuess  in  the  develop- 
ment of  the  less  important  vertebra  (by 
the  way  a  sensible  tning  on  the  part  of 
Natme)  makes  the  contrast  betvi^een  the 
ajjparent  length  of  spinal  column  in  the 
human  embryo  and  tliat  of  a  dog,  for  ex- 
ample, less  conspicuous,  and,  as  a  conse- 
quence, causes  the  human  spine  to  appeal* 
disproportionately  long.  But  it  is  never- 
theless an  indisputable  fact  in  embryouic 
anatomy  that  no  joint  of  the  spine  of  any 
animal  ever  disappears  or  becomes  aborted 
after  it  has  once  developed,  and  hence 
HaeckeFs little  "  hiunan  tail"  is  a  myth, — 
a  weak  invention  of  his  own  highly  "poetic 
imajriuation." 

Thus  by  a  fair  anatomical  survey  and 
statement  of  the  case,  here  for  the  first  time 
given,  it  is  setn  that  this  "  human-tail " 
argument,  whic!i  has  played  such  a  prom- 
inent part  in  support  of  evolution,  and 
produced  such  havoc  with  theological 
views  of  creation  in  the  estimation  of 
Haeekel  and  Darwin,  turns  out  to  be  no 
'*  tail "  at  all,  imder  any  careful  observation 
or  fair  reasoning.  And  I  will  only  add 
that  the  view  here  taken  will  be  fully  sus- 
tained by  any  candid  and  competent  anat- 
omist who  will  examine  Prof.  Haeckel's 
plates.  These  alone  will  show  that  all  tlie 
"human  tail"  there  is  or  that  ever  appears  in 
the  human  embryo  is  the  normal  os  coccyx, 
which,  so  far  from  disappearing  or  becom- 
ing "aborted,"  as  evolutionists  would 
teach,  continues  with  every  human  being 
through  life.  One  c:in  scarcely  avoid  ex- 
pressing astonishment,  on  reading  the  ai- 
guments  of  these  eminent  authorities,  at 
the  superficial  character  of  most  of  their 
scientific  observations  and  reasonings. 
Such  puerility  positively  tends  to  weaken 
one*8  faith  in  the  value  of  all  scientific  au- 
thority, and  renders  even  our  best  text- 
books objects  of  suspicion  and  distrust 

But  there  is  the  same  inconsistency  in 
this  "  tail "  argument,  and  in  the  plates 
supporting  it  in  Prof.  Haeckel's  booKs,  as 
was  recently  brought  to  light  in  our  ex- 
amination of  the  "  gill "  argument.  These 
unfortunate  plates,  which  daim  to  repre- 
sent the  embryonic  infant  with  the  tail  of 
the  tortoise,  as  proof  that  man  descended 
"  from  tailed  ancestors,"  also  show  the  fish 
embryo  with  an  exact  copy  of  the  little 
"  human  tail "  so  that  the  one  cannot    be 
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distinguished  from  the  other.     Now  tbe 
liih  evidently  did  not  descend  from  tbe 
tortoise,  according  to  evoluiion,  nor  from 
any  other  **  t  liled  ancestor"  having  such  a 
slender  caudal  extremity.     What  business, 
tlien,  has  th.s  fishy  cut,  I  would  like  to  ask 
oar  repressntative  authoritv  on   embry- 
ology, with  the  Htfclj  *•  human  tail"  of  the 
tortoise,  sinca Professor  H£ieckel  distinctly 
t3lls  us,  in  his  fundamental  ontogenetic 
1  iw,  that  the  tortoise  (with  its  "  gill-arches," 
as  represented  in  his  plates)  must  have 
(I ascended  from  the  fish?    O,  I  see  how  it 
i  1,  now !     The  %^x  has  descended  from  the 
mu^'Vat  or  from  soma  other  tailed  amphi- 
bian, and  that's  the  way  it  has  come  into 
l)Dssj83ioii  of  its  fac  svniUe  of  the  Uttle 
"  human  tail ! "    But,  the  reader  is  ready 
I0  say,  this  is  a  mistake;    because  it  is 
distinctly  claimed  by  evolutionists  that  all 
these  amphibious  animals  descende  I  from 
the  fish,  since  they  all  have  "  gill-arches " 
like  the  infant.     What  of  that,  my  friend? 
Evolution  also  tells  us  that  all  cattle  are 
lineal  descendants  of  the  fish,  since  they 
loD  have  **  gill-arches ;"  and  Prof.  Haeckel 
a3  distinctiy  assures  us  that  whales  and 
•'many  geaoina  fis'ies"  have  no  doubt 
evolved  from  "hoofed  animals"  (History 
of  Creation,  vol  i,  p.  14;   voL  ii,  p.  251), 
which  were  in  the  h  ibit  of  going  into  the 
water  for  food,  a-;  do  musk-rats  and  otters  I 
This  double-gaared,  back-action  system  of 
descent  is  not  only  a  convenient   but  a 
wonderful  thing,  take  it  all  in   all,  an  I 
doubtless  wa  shall  never  again  sae  its  like 
on  earth.     How  transparent  it  makes  the 
whole  problem  of  this  tail  of  the  toi*toisa 
or  musk-rat  attached  to  the  embryonic  fish  I 
If  a  buffalo  bull  caney^^y^  from  a  sturgeon, 
retaining    its  phyloganetic   "gill-arches," 
and  then  evolve  back  again   into  a  black 
bass,  or  other  "genuine  fishes,"   taking 
al  >ng  the  ontogenetic  rudimentary  "  Httle 
bones  "  of  th  iir  "  lost  hind-legs,"   as  Pro- 
fessor Haeckel  teaches  (History  of  Creation, 
vol,  i,  p.  14),  why  not  a  beaver,  after  evolv- 
ing from  a  porgy  and  retaining  its  "gills," 
then  evolve  back  again  into  a  flounder, 
cxrrying  with  it  its  ontogenetic  "tail?" 
The  whole  theory  of  descent  is  thus  full  of 
marvels  and  is  actually  slopping  over  with 
"  philosophical  culture." 

Now  I  beg  the  reader  not  to  think 
for  a  moment  that  I  am  trifling  with  the 
subject,  or  treating  Prof.  Haeckel  with 
warcasm  instead  of  solid,  sober  argument 
I  mean  every  word  I  say  when  I  urge  that, 


according  to  his  plain  and  unmistakabk 
teaching,  otters,  beavers,  and  musk-rats, 
as  well  as  horses,  moukeys  and  men,  could 
naturally  and  legitimately  be  expected  t«i 
evolve  back  into  fishes,  carrying  with  tLem 
an  "  epitome  "  of  their  peculiar  organs,  by 
the  same  identical  law  of  heredity  and 
adaptation  which  transmuted  a  fish  into  a 
monkey  or  a  man.  Shall  I  prove  it?  Here 
it  is: 

"  An  eighth  and  last  law  of  adaptation  we  may 
call  tbe  law  of  unlimited  or  infinite  adaptatkn. 
By  it  we  simply  mean  to  express  tliat  voe  know  0] 
no  limit  to  IJie  taHativn  of  organic  foTm$  ocea- 
gioaed  hy  the  external  conditions  of  existetux."^ 
History  of  Creation,  voL  i,  p.  2^. 

Prof.  Haecl/jl,  therefore,  can  reasonably 
"bc-lieve  "  and  "with  fuU  assurance  main- 
tain," as  he  did  about  spontaneous  gene- 
ration being  possible  in  the  carboniferous 
age,  that  his  embryonic  fish  obtained  its 
fac  simile  of  the  Httle  "human  tail"  by 
having  descended  from  a  Kaffer  or  Hotten- 
tot Why  not?  If  this"  eigbth  and  last  k\v 
of  adaptation  "  is  "  unlimited,"  there  is  no 
reason,  as  I  show  in  a  future  chapter,  why 
an  elephant  should  not  be  transmuted  into 
a  mouse,  as  well  as  a  mouse  into  an  elepbant, 
or  a  man  into  a  fish,  as  well  as  a  iish 
into  a  man.  And  if  this  "eighth  and 
last  law  of  adaptation"  is  "infinite,' 
Haeckel  ought  not  to  be  an  atheist  another 
day,  since  there  would  be  no  trouble  in  such 
an  "infinite"  law  transforming  a  worm 
into  an  "  infinite  "  God !  If  our  philoso- 
pher, in  order  to  retain  his  atheism,  shall 
insist  that  such  transfomiation  of  a  worm 
into  a  God  is  impossible,  and  therefore 
beyond  human  belief,  then  his  "last  law 
of  adaptation"  becomes  the  "last  ditch' 
of  evolution,  for  being  neither  "  imhmited " 
nor  "  infinite,"  it  breaks  down  us  a  law,  and 
and  with  it  the  entire  theory  it  supports, 
as  will  now  be  shown: 

Look  at  the  argument.  Prol  Haeckel 
cannot  bdieve  in  the  development  of  an 
"  infinite  "  God  from  a  moneron,  even  un- 
der the  manipulation  of  a  "  law  of  unlim- 
ited or  ivfiniie  adaptation,"  because  he  says 
this  would  require  a  "poetic  faith,"  and 
"  where  faith  commences  science  ends.**  (His- 
tory of  Creation,  voL  L,  p.  9).  Then  there 
is  evidently  no  "  science  "  in  evolution,  since 
its  very  commencement  depends  upon  the 
spontaneous  generation  of  the  moneron 
by  the  influence  of  "carbon,"  "  which  now 
is  perhaps  no  longer  possible  ;"  and  Prol 
Haeckel  "believes"  that  it  so  occurred, 
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and  even  maintiuns  it  "with  full  assur- 
aoca"  Hence,  as  it  requires  "  faith "  to 
conceive  of  the  start  of  evolution,  tbere 
**«(?«?/?(»"  ended.  And  as  it  requirer  *faitli" 
to  couceive  of  its  continuance  in  '•  noofed 
^^lin>ftla  "  evolmtig  into  whales  and  '*  many 
genuine  fishen/'  it  is  plain  that  *'  science  " 
h}is  no  more  to  do  with  the  progress  of 
evolution  than  it  had  with  its  start  Hence 
as  the  whole  theory  of  descent  depends 
upon  "faith,"  even  vastly  more  "poetic** 
tuan  to  accept  creative  intervention  by 
an  iate'hgent  God,  it  follows  that  Prdt 
Haeckel  has  thus  publicly  abandoned  evo- 
lution as  totally  uiiaeientifiCj  since  "where 
faUh  commences  iicience  ends." 

We  have  seen,  two  or  three  pages  back, 
that   the    fish,    by    ontogeneticafly    "re- 
capitulating **  its  own  "  gill-arches    on  an- 
other part  lOf  its  embryouic  neck,  con- 
verted Haeckel*8  fundamental  law  of  phy- 
logeny  into  a  farce.    In  the  same  manner 
the  tortoise,  by  ^  recapitulating  **  its  own 
tail  in  its  early  embryonic  condition,  with- 
out  the    shghtest    regard    to    Haeckel's 
fundamental  law,  places  the  "tail**  and 
"gill"  argument  in  the  same  category.    If 
there  is  any  consistency  in  this  law,  why 
does  not  the  embryonic  toiloise,  instead 
of  so  prominently  displaying  its  own  tail, 
recapitulate  the  forked  tail  of  the  earl}'  ga- 
nDid — its  oldest    vertebrated    ancestor — 
and  thus  pay  some  respect  to  Haeckel*8 
fundamential  law  of  phylogeny?     And  if 
there  is  any  truth  in  this  principle  of  on- 
togeny in  recapitulating  the  early  animal 
forms  through  which  our  ancestral  line  of 
descent  has  buouorht  us,  why  do  all  verte- 
brate embryos  show  Jieads,  in  excessive 
proportions,  among  their  first-developed 
and   most    prominent    features  ?      Prof. 
Haeckel  tells  us  that  the  acephalous  or 
beadless  amphioxus  was  one  of  the  nearest 
lineal  ancestors  of  the  vertebrate  sub-king- 
dom.   Had  this  "fundamental  law  of  on- 
togeny '*  taken  the  precaution  to  develop 
all  vertebrate  embiyos,  including  man,  with 
headless  bodies  up  to  a  certain  period,  and 
then   suddenly    cause    them    to    assume 
heads,  it  would  have  shown  some  resem- 
blance to  a  fundamental  "phylogenetic  " 
principle,  and  Haeckel  could,  with  some 
show  of  reason,  have  claimed  such  an  em- 
bryonic performance  as  a  veritable  "  reca- 
pitulation **  of  an  early  ancestral  f  onn.   But 
with  this  ridiculous  law  of  ontogeny  caus- 
ing all  vertebrate  embryos  to  show  big 
heads  at  the  very  start,  ia  defiance  of  their 


acephalous 'great-grandfather,  the  amphi- 
oxus;— with  embryonic  fishes*  recapitulat- 
ing their  own  "gill-arches,*'  and  tlie  tails 
of  their  descendants  rather  than  tUose  oi 
their  proyenitors; — \yith  the  embryos  oi 
tortoises  "lecapitulating**  their  own  tails 
instead  of  the  forked  tails  of  fishes  or 
other  forms  peculiar  to  their  earher  ances- 
wrs;  it  is  high  time  for  Prof.  Haeckel  to 
call  a  convention  of  evolutionists,  and  re- 
construct such  a  crazy  law  of  "  ontogeny," 
or  else  abandon  forever  his  fundamental 
principle  of  "phylogeny**  as  a  self-con- 
victed fraud  impertinently  thiiist  into  the 
science  of  embryology. 

But  I  have  at  last  reached  the  proper 
place  for  my  promised  evidence  from  Prof. 
Haeckel  h.mself, — proof  conclusive  and 
overwhelming, — that,  even  supposing  em- 
bryonic infants  do  possess  real  "gills" 
and  a vehtablo  "  human  tail,"  this  is  no  evi- 
dence at  all  of  '^phylogeny  "  or  that  man  de- 
scended from  ^*ffiiled**  and  ^tailed"  ances- 
tors. If  I  am  able  to  produce  such  proo^ 
as  this,  from  the  unmistakable  statements 
of  this  authority,  without  misconstruction 
of  his  language  or  straining  its  meaning, 
then  clearly,  it  must  force  conviction  upon 
the  mind  oi  every  candid  reader  that  tha 
theor>'  of  descent  is  imworthy  of  confidence 
and  should  be  cast  aside  as  but  the  worth- 
less rubbish  of  modem  speculative  thought 

To  fulfill  this  pledge  I  now  call  atten- 
tion to  the  ascidian  or  ^*  sea-squirt "  a  class 
of  animals  generally  supposed  to  belong 
to  the  mollusca,  but  at  any  rate  universally 
admitted  (even  by  Prof.  Haeckel  and  Mr. 
Darwin)  to  belong  to  the  general  division 
of  inDeiiehratay  and  to  have  developed  long 
before  any  vertebrate  animal  had  an  exist- 
enca  'Prot  Haeckel  urges  many  con- 
siderations to  show  that  the  sea-squirt  was 
one  of  the  near,  if  not  nearest,  progenitors 
of  the  first  vertebrate  animal<^,  that  is, 
animals  having  a  backbone  and  spinal 
marrow.  Yet  it  is  declared  by  this  great 
authority,  without  apparently  seeing  its 
bearing  upon  his  " fundamental  law"  of 
phylogeny,  that  the  young  sea-squirt  pos- 
sesses the  distinct  rudiments  of  a  back- 
bone (corda  dorsalvi  or  notochord)  and  spinal 
marrow  (medullary  tube),  which  becomes 
less  and  less  distinct  as  this  larva  devel- 
ops, till  finally  in  the  matured  ascidian 
both  nidiments  disappear!  Here  is  the 
proof: — 

*•  In  the  "mature  sea-squirt  there  is  no  trace  of 
a  n*)tochord,  an  inner  bony  axis.    Ihis  adds  in- 
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terest  to  the  faxtj  that  the  young  animal,  as  it 
iniiergcs  from  the  egg,  has  a  notocJiord,  above 
wliich  lies  a  rudimentary  medullary  tube.  In 
tlic  mature  sea-squirt  this  tube  is  entirely  shriv- 
eled upy — Evolution  of  Man,  vol.  i,  p.  4&. 

Thus  we  have  the  overwhehning  fact 
confronting  this  "fundamental  law  of 
ontogeny  and  phylogeny  "  that  the  young 
of  an  invertebrale  class  of  animals,  antici- 
pates the  backbone  and  spinal  maiTow  of 
the  coming  vertebrate  sub-kingdom;  and 
we  have  the  still  more  important  fact  that 
these  organs,  so  plainly  visible  in  the 
young,  entirely  disappear  in  the  matured 
animal^  precisely  as  the  "  gill-arches  **  and 
**  httle  tail  of  man  "  are  claimed  to  disap- 
2)ear  as  the  young  vertebrate  develops ! 
Y( t  there  is  no  "phylogeny"  about  this 
peculiarity  of  the  young  sea-squirt,  be- 
cause its  rudimentary  backbone  precedes, 
as  Haeckel  himself  declares,  all  vertebrated 
animals,  is  found  no  where  else  among  in- 
vertebrates, and  consequently  the  young 
ascidian  does  not  show  this  rudimentary 
lifMoc'hord  and  medullary  tube  as  a  "re- 
capitulation" of  any  ancestral  forms  of 
life  through  which  its  line  of  descent  had 
brought  it  Further,  this  nidimentar}- 
spine  extends  into  the  animnl's  totV,  and 
though  it  appears  in  the  young,  and  be- 
comes aborted  in  the  full  grown  ascidian, 
it  does  not  and  cannot  "  rccapi  u  ate  "  any 
preceding  or  ancestral  form,  iierc  is  the 
crushing  proof: — 

**  In  this  taU  now  develops  a  cylindrical  cliard 
composed  of  cells,  the  anterior  end  of  which  ex- 
it nds  into  the  body  of  the  lar^'a  between  the  in- 
testinal and  medullary  tubes:  this  is  the  corda 
dorfialis,  an  organ  which,  except  in  this  one  ease 
is  found  only  in  vertebrates,  andofuhich  no  trace 
is  to  be  seen  in  invertebrates.*^ — Evolution  of  Man, 
vol.  i,  p.  456. 

"This  one  case,"  Prol  Haeckel,  is  all- 
sufficient  to  bui'st  your  "  fundamental  law," 
and  scatter  its  fragments  to  the  four  winds. 
It  proves  beyond  the  possibihty  of  criti- 
cism that  nn  important  organ  may  appear 
in  the  early  yoimg  of  a  species, — evtm  ike 
rudiment  of  a  spine  extending  into  a  tail, — 
not  normal  to  the  matured  animal,  without 
"  recapitulating  "  phylogeny,  or  signifying 
any  thing  pertaining  to  tribal  descent  from 
ancestral  forms.  Where,  then,  I  ask,  is 
the  pretended  evidence  that  infants  de- 
scended from  "  tailed  "  ancestors,  even  if 
they  do  possess  "  tails "  at  an  early  stage 
of  development?  Echo  answers,  where f 
Prol  Haeckel  responds — no  where!  Be- 
cause, if  the  young  sea-squirt  can  exhibit 


a  well-defined  rudimentary  spinal  column 
extending  into  a  tail,  not  normal  to  the 
matured  sptcies,  and  that,  too,  without 
involving  a  recapitulation  of  "phylogeny,"' 
or  even  the  previous  existence  of  a  single 
ancestor  possessing  such  an  organ  from 
which  it  could  be  inherited,  then,  verily, 
the  "  fundamental  law  "  bre^s  down,  and 
with  it  Prof.  Haeckels  entire  theory  of 
dt  scent  based  upon  it,  since  embrj-onic 
infunis  may  possess  "  tails  "  ad  libilum  with- 
out the  least  i*eference  to  the  puppy  or 
tortoise!  Thanks  to  Prof.  Haeckel  for 
thus  unw  ittingly  calling  our  attention  to 
this  valuable  yoimg  "  sea-squirt,"  with  its 
lucky  corda  dorsalis  and  meduUary  tube, 
which,  so  utttrly  shatters  this  "funda- 
mental law"  of  ontogeny!  Again  did 
Balaam  open  his  mouth  to  curse  Israel, 
but  these  three  times  hath  God  changed 
his  ciu-se  into  a  blessing!  Had  tins 
philosopher  of  Jena,  hke  his  prototype  of 
old,  possessed  an  intelligent  ass  to  warn 
him  of  his  folly,  he  might  have  been  saved 
this  hvmiiliation,  unless  like  the  prophet . 
he  was  too  self-willed  to  take  advice  from 
his  superioi*s. 

But  this  is  not  all  there  is  to  be  extract- 
ed from  this  prophetic  young  "  sea-squirt" 
Prof.  Haeckel  is  not  satisfied  to  stop  with 
its  rudimentary  spine  and  iail  which  so 
completely  explains  away  the  little  "hu- 
man tail "  in  the  embryonic  infant  as 
meaning  nothing  phylogenetically.  He 
even  j^oints  out  the  additional  and 
sweeping  fact  that  this  ascidian  lai-va  de- 
velops gu'ls  (millions  of  yeai  s,  according  to 
evolution,  before  fishes  existed),  which,  in 
the  mature  sea-squirt,  disappear,  and 
hence  can  bo  a  recapitulation  of  nothing  ; 
thus  disposing  of  ihe  embryonic  "giil- 
arches"  cf  the  inf..nt  in  the  samesummaiy 
way.     Here  is  the  \  roof : 

"  Gill-openings  afterwards  appear  in  the  an- 
terior section  of  the  intestinal  canal,  bv  whicli 
the  whole  anterior  intestine  is  trausiomied  ioto 
a  gill-body.  This  remarkable  arrangement  is,  cs 
we  found,  quite  peculiar  to  vertebrates,  tnd, 
except  in  tJie  asciaians,  occurs  no  w/tere else**— 
L'voiution  of  Man,  vol.  ii.,  p.  85. 

'\i\liat  need  we  of  further  witness?  The 
clear  case  here  brou*;ht  to  li^^ht,  of  the 
anticipatory  development  of  gilla  and  ver- 
tebrate tail  in  this  larva,  not  normal  in  the 
matured  ascidian,  and  ages  before  giUed 
and  tailed  veiiebrates  existed,  sets  aside 
at  a  single  sweep  the  argument  based  u]- 
on  ontogeny  as  a  "  recapitulation  "  of  pLy- 
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logeny,  sines  tlie  ascidiai  admitttidlj  had 
no  such  vertebrate  aucestors !  Besides  it 
shows  that  the  gills  obs^iTed  in  thj  larv^B 
of  frogs,  newts,  etc.,  so  much  reUed  upon 
by  evolutionists  as  collateral  evidence  in 
support  of  tbeir  theory,  prove  not.iing  in 
reg.ird  to  the  doctrinj  oi  descent  or  the 
transmutation  of  species.  This  single  ad- 
mitted fact  of  the  larval  development  of 
vertebrate  organs,  confesssdly  having  no- 
iug  to  do  with  phy logeny,  aud  so  clearly 
brought  oat  in  our  cross-t^xamination  of 
Prof.  Haeckel  upon  his  vaimted  i.nd  iles- 
p3ra*e  law  of  ontogeny,  is  so  conclusive 
ngainst  his  embryological  theory,  and  so 
utterly  subversive  of  evolution,  that  Chris- 
tian believers  cjm  well  thank  God  with 
fervency  of  heart  that  out  of  this  threat- 
ening cyst  of  scientific  venom  we  have 
been  able,  by  the  aid  of  providence,  to 
extract  its  own  complete  antidote. 

A  single  thought  further  before  bidding 
adieu  to  Prof.  Haeckel's  Viduable  young 
protegd,  which  he  has  done  more  to  bring 
into  notoiiety  than  aU  other  writers  put 
together.  By  following  his  description  of 
tais  singular  animal,  we  observe  that,  after 
emerging  from  the  e^^,  it  not  only  devel- 
ops with  rapid  progress  till  it  has  secured 
what  many  other  opponents  of  evolution 
never  succed  in  getting,- -6ac^fc6o/i5, — ^but  it 
immediately  after  commences  deteriorating 
just  as  rapidly,  and  shows  the  first  pre- 
monitory- symptoms  of  this  retrogressive 
movement,  like  most  **  theistic  evolution- 
ists," by  a  paralytic  shock  in  the  region  of 
the  cordi  dorsaiia  aid  m\*da^lary  tube. 
Its  baek'x>ne  begins  to  shrivel  up.  Its 
locomotive  and  steering  appar.itus  then 
drops  of.  Every  personal  characteristic 
of  its  former  self  ^.sappeara  It  loses  all 
self-respect;  and  sinks  to  the  bottom  of 
the  ocean  a  shapeless  mass  of  sarcode,  and 
fastens  itself  upon  a  rock,  like  a  sami-life- 
less  sponge,  there  to  spend  its  days  the 
embodiment  of  stagnation  and  sloth.  Be- 
fore m^iking  the  application  of  these  facta 
to  an  important  lesson  of  science,  let  us  con  • 
firm  them  by  quoting  from  Prol  Haeckel: 

"  When  these  organs  are  complete,  the  progres- 
8176  onto^ny  of  the  ascidian  is  at  an  end,  and 
retrogress lou  now  commences.  The  freely  swim- 
ming ascidian  larva  sinlcs  to  the  bottom  of  the 
sea.  relinquishes  its  power  of  free  locomotion  and 
becomes  fixed.  .  .  .  The  tail,  which  is  of  no 
farther  use,  is  now  lost.  It  undergoes  fatty  dc- 
generation,  and  is  cast  off  with  the  entire  noto- 
chord.  The  tail -less  body  becomes  a  shapoleHS 
hagJ'—Eoolution  of  Man,  v.  i.,  p.  458. 


The  lesson  I  wish  to  draw  from  this 
strange  development  and  sudden  meta- 
morphosis of  the  ascidian  is  the  following  : 
If  this  eminent  scieu  iet  is  coirect  in  hJ3 
facts, — md  it  is  difficult  to  suppose  that 
he  would  fabricate  facts  directly  and 
fatally  opposed  to  his  own  theory, — then 
how  wonderfully  and  instructively  doej 
this  sudden  but  temporary  development  of 
a  tru2  vertebrate  giU-bxiy,  nolo  hardy  and 
medullary  tube  in  this  on 3  species  only, — 
long  before  vertebrate  fornij  had  baen  in- 
augurated upon  the  eartli, — [X)int  as  with 
the  finger  of  prophecy  to  something  cer- 
tainly to  take  place  in  the  distant  future, 
— an  event  which  only  the  all-wise  Author 
of  Natui'e  could  thus  have  foreseen  and 
thus  so  beautifully  foreshadowed  ?  How 
conclusive  should  such  prophetic  evidence 
in  the  records  of  Nature  be  to  honest  ad- 
vocates of  evolution,  that  our  development 
from  lower  forms,  if  such  be  true,  must  have 
been  preordained  by  the  creative  will  of 
Him  who  breathed  into  the  first  few  sim- 
ple beings,  as  declared  by  Mr.  Darwin,  and 
whose  all-wise  forethought  must  have  de- 
signed every  organic  change,  and  everv 
conceivable  condition  of  environment,  cal- 
culated to  lead  to  such  changes,  from  the 
lowest  Laurentian  inveiiebrate  worm,  up 
to  the  appearance  of  perfect  mau  upon 
the  eartn?  The  purposeless  laws  of  a 
blind  and  will-less  system  of  Nature  could 
not  thus  have  predicted  an  event  ages  be- 
fore it  was  to  nave  occurred !  Evolution- 
ists would  do  well  to  give  heed  to  this 
"  sure  word  of  prophecy,"  especially  com- 
ing as  it  does  from  the  immistakable  voice 
of  their  own  prophet,  and  recorded  in  his 
own  hand-writing,  and  giving  as  it  does, 
on  the  supposition  tha'-  evolution  be  true, 
such  indisputable  proof  of  intelligent  de- 
sign in  all  this  progressive  concatination 
of  development  And  when  they  have 
drank  into  the  full  fruition  of  this  pro- 
phetic lesson  of  science  gathered  from 
tlie  ascidian  larva,  they  might  profitably 
add  that  of  the  pupa,  whosa  semi-lifeless  ex- 
istence suddenly  emerges  from  the  chrysa- 
lis into  the  imago  of  immortality,  giving 
it  a  higher  and  brighter  form  of  life,  whose 
papilionac30us  flight  prophesies  of  the 
resurrection  and  the  nobler  state  of  the 
human  souL 

But  on  the  contrary,  to  those  who  reject 
evolution  as  the  causal  explanation  of 
man's  origin,  and  who  regard  the  specific 
forms  of  the  animal  kingdom  as  the  pro^ 


32o 


The  Problem  of  Htunan  Life. 


gressive  but  intelligent  work  of  the  Crea- 
tive Will,  and  as  ifis  special  acts  of  inter- 
vention, what  a  conclusive  proof  does  this 
Young  ascidian  furnish  that  species  could 
not  have  been  evolved  out  of  tonus,  which, 
as  Prof.  Haeckel  admits,  had  no  prevlom 
existence  ?  And  what  incontrovertible  evi- 
dence does  this  retrogression  of  the  agile 
larva  of  the  sea-squirt  furnish,  that  some- 
thing besides  '* sin-vival  of  the  fittest"  is 
needed  to  account  for  the  phenomena  here 
brought  to  light  ?  For  here  is  evidence, 
perpetually  before  our  eyes,  handed  down 
trom  time  immemorial,  that  the  "  fittest " 
does  not  sui*vive,  aud  that  the  more  highly 
organized  form  is  not  perpetuated;  bu'^  by 
a  law  entirely  outside  of  evolution,  is 
caused  to  degenerate  into  a  form  the  weak- 
est, lowest,  and  least  fit  to  survive  of  any 
imaginable  organism.  In  vain  will  evolu- 
tionists cudgt  1  their  braius  to  invent  a  law 
of  environment)  sti  uggle  for  existence,  na- 
tural selection,  or  survival  of  the  fittest, 
which,  by  uny  possibility,  could  have  led 
to  this  astonishing  metamorphosis  and 
degeneration,  which  seemed  to  have  been 
specially  and  propheticaUy  ordained  by 
God  himself,  in  His  progressive  work  of 
creation  (corresponding  with  the  progres- 
sive geologic  history  of  the  earth),  as  a 
permanent  refutation  of  evolution,  and  as 
a  permanent  s^'stem  of  semi-miraciUous 
interpositions  established  by  law  to  illus- 
trate His  continual  supervising  presence 
and  power  in  the  universe. 

But  strange  as  it  may  appear  to  the 
reader,  after  all  this  discussion  of  funda- 
mental laws  and  principles,  we  have  not 
yet  reached  the  real  bottom  of  this  embry- 
ological  question,  as  presented  by  this  emi- 
nent naturalist.  'Tis  true  we  have  his 
"  fundamental  law  of  ontogeny  and  phyto- 
geny y"  with  the  "irrefutable"  argument 
based  upon  embryonic  "  gills  "  and  "  tails," 
which  we  have  examined  and  endeavored 
to  overthrow, — ^with  what  success  the 
reader  will  judga  But  he  'has  something 
even  more  *•  fundamental "  than  this 
"fundamental  law."  He  has  a  wheel 
within  a  wheel,  and  hence  we  find  a 
"  fundamental  law  of  biogeny,'*  also  crop- 
ping out  and  lying  at  the  foimdation  of 
ontogeny;  for,  while  ontogeny  teaches  the 
fundamental  principle  that  all  embryonic 
beings,  during  early  development,  assume 
and  pass  through  the  forms  of  their  ani- 
mal ancestors  from  the  earliest  commence- 
ment of  organic  life  on  eartli,  this  bottom 


"  law  of  biogeny  "  teaches  that  all  embryo^ 
of  whatever  animal  species,  commence  ex- 
istence in  a  single  celly  proving  therebj 
that  aU  animals,  including  man,  must  have 
descended  "  phylogenetic»Uy"  and  "origin- 
ally" "from  a  one-celled  organism"— 
for  example,  tiie  nxoneron  !  Tins,  surely, 
is  "  fundamental  *'  enough  for  all  practi(^ 
or  theoretical  purposes,  and  is  a  lit  fuun- 
dation  for  the  other  "fundamental  law" 
of  ontogeny  and  phylogeny  which  is  built 
upon  it 

This  law  of  "  biogeny,"  however,  is  just 
as  defective,  and  involves  as  many  self- 
contradictions  and  absurdities,  as  the  other 
fundamental  law  of  "  ontogeny."  As  Prof 
Haeckel  stakes  his  entire  two  volume  of 
The  Evolution  of  Man  upon  this  sub- 
stratum law  of  "biogeny,"  the  same  as  he 
did  on  the  fundamental  law  of  "  ontogeny," 
it  would  be  well  for  the  reader  first  to  see 
exactly  what  this  bottom  law  involves,  as 
stated  in  Prof.  Haeckel's  own  words,  in- 
cluding also  his  own  Ualic8  : — 

"  Let  us  here  make  use  for  the  first  time  of 
our  fundamental  biogenetic  law.  and  apply  this 
causal  law  of  development  to  the  human  egg -cell. 
This  results  in  an  extremely  simple  but  highly 
important  conclusion.  Froni  the  one-celled  or- 
ganism oft/ie  hunuin  egg  and  of  the  egg$  ofoOur 
anim<jiis,  the  condudon  directly  foUowe  accordi^ 
to  this  fundamenUd  law  ofbutgeny,  that  aU  ani- 
male,  including  nian,  descend  onginaUy  from  n 
one-celled  organism." — Evolution  of  Man,  ?.  l, 
p.  140. 

K  this  law  of  biogeny,  lying  at  the  very 
bottom  of  embryology,  ontogeny,  phylo- 
geny, and  consequently  at  the  very  foun- 
dation of  the  theory-  of  descent^  can  be 
fairly  broken  do^vn,  und  shown  to  be  self- 
contradictoiy.  Prof.  Haeckel  himself  would 
no  doubt  be  willing  to  agree  that  evolu- 
tion as  a  system  of  scientific  behef  must 
be  false  from  ite  foundation  up,  and  hence 
unworthy  of  confidenca  To  this  simple 
and  easy  task  I  now  invite  the  reader;  isA 
in  analyzing  this  law  and  what  it  involves, 
I  shall,  as  usual,  make  Prof.  Haeckel  both 
the  witness  and  the  judge. 

Before  commencing  this  exposition  I 
ask  the  render  to  turn  back  to  pages  363-4, 
and  re-examine  Prof.  Haeckel's  description 
of  the  monejvn,  "  the  primeval  parent  of 
all  other  organisms,"  which  came  into  ex- 
istence by  spontaneous  generation,  tlius 
constituting  it  man's  "  earliest  ancebtor." 
This  Jact,  upon  wliich  the  previous  two 
volumes  of  The  Hi4ory  of  Creation,  were 
based,  must  not  be  lost  sight  of  fi»  » 
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moment,  being  just  as  ''fundamental"  to 
the  start  and  progress  of  evolution  as  is 
tins  "  fundamentiJ  law  of  biogeny  "  to  the 
theory  of  descent  How  then,  I  ask,  do 
these  two  fundamental  laws  or  classes  of 
facts  agree  ?  I  assert  that  they  flatly  con- 
tradict each  other,  because  the  moneron — 
the  "primeval  parent  of  all  other  organ- 
isms," and  consequently  the  "  oldest  an- 
cestor of  man" — is  not  a  "one-celled 
organism "  at  all  (Prof.  Haeckel  himself 
being  judge),  but  is  a  "  cytod "  and  an 
"  undr&rentiated  "  mass  of  "  formless  mat- 
ter;" whereas  a  "cell"  or  "ovule,"  as  the 
8!art  of  an  animal  organism,  is  a  differ- 
entiated structure,  divided  into  a  "nu- 
cleus" and  an  external  cell-body  of  proto- 
plasm.   Here  is  the  proof: 

**  Niicleas  and  protoplasm,  tho  inner  cell-ker- 
nel and  the  outer  cell -slime,  are  the  only  two 
essential  constituents  of  every  genuine  eeH," 
"The  nucleus  and  the  protoplasm  are  the  only 
two  active,  essential  and  always  present  parts  of 
Vte  eeU-organisms." — Evolution  of  Man,  vol.  i, 
p.  137. 

Now  as  it  is  an  "essential  and  always 
present"  characteristic  of  "every  genuine 
cell "  that  it  should  be  differentiated  into 
"  nucleus  and  protoplasm,  the  inner  cell- 
kernel  and  the  outer  cell-slime,"  it  follows 
that  man  nnd  all  other  animals  did  not 
descend  "  arigincdly  from  a  one-celled  or- 
ganism" as  this  "fundamental  law  of  bi- 
ogeny" requires,  and  consequently  the 
law  is  false.  Look  at  the  quotations  re- 
ferred to  on  page  354    I  requote: 

*'  Only  such  homogeneous  organisms  as  are  not 
yet  differentiated  ....  could  arise,  by  sponia- 
iteous  generation  and  could  become  the  primeval 
parent  of  dU  other  organisms" 

Hence  this  "homogeneous"  organism 
of  "  formless  matter  " — "  albumen  " — hav- 
ing "not  yet  differentiated"  into  ^^ nucleus 
and  protoplasm,  the  inner  cell-kernel  and 
outer  cell-slime"  being  our  "primeval 
parent "  and  not  being  a  "  cell "  in  any 
sense,  saps  the  foundation  of  this  "  funda- 
mental law  of  biogeny "  which  declares 
that "  all  animals,  including  man,  descended 
originaHy  from  o,  oue-celled  organism."  The 
law  having  thus  broken  down,  we  proceed 
to  demolish  its  fragments  by  numerous 
details  of  evidence. 

First  let  us  ask  this  author  what  is  a 
"cj-tod?"  Is  it  a  "cell?"  He  answers 
emphatically,  no;  because  cvtods  are 
"more  simple  elementary  organisms'* 
than  cells.     Here  is  the  proof: 


"  Cells  by  no  means  represent  quite  the  lowest 
grade  of  organic  individuality,  as  that  is  usualljf 
understood.  There  are  yet  mare  simple  elemen- 
tary organisms  at  which  we  will  now  give  a  pas- 
sing  glance,  in  order  to  return  to  them  heieafter. 
Tliese  are  cytods  ....  For  examj)le,  the  re- 
markable fn^nera  are  cytods  of  this  kind." — Eco- 
lution  of  Man,  vol.  i,  p.  130. 

But  this  ''fundamental  law  of  biogeny," 
in  making  "aZ2  animals,  including  man,' 
descend  from  a  "one-celled  organism," 
must  include  monera  themselves;  for  what 
is  the  use  of  a  fundamental  law  that  does 
not  begin  at  the  bottom  ?  But  as  monera 
were  spontaneously  generated  and  did  not 
descend  from  any  organism,  here  is  one 
admitted  exception,  and  consequently  the 
bottom  plank  drops  out  of  this  "  funda- 
mental law ! "  But  the  self-contradiction 
does  not  stop  here.  It  would  not  be 
Haeckelian  if  one  of  his  fundamental  laws 
in  support  of  evoluiion  did  not  contradict 
itself  at  least  half  a  dozen  times  before  he 
gets  done  elaborating  it.  He  assumes, 
^r  example,  that  the  amcdxB  and  protista 
— the  first  one-celled  organisms — were  de- 
veloped from  the  monera.    I  quote: 

"  During  that  time  [the  Laurentian  epoch] 
there  came  into  existence  by  spontaneous  genera- 
ation  the  oldest  and  simplest  organisms— those 
ia  which  life  began  on  this  planet — namely,  the 
monera.  From  these,  one-celled  plants  and  ani- 
mals first  developed,  the  amosbee  and  many  kinds 
of  protista." — Evolution  of  Man,  vol.  ii,  p.  10. 

Now,  as  "  one-celled  plants  and  animals  " 
and  "many  kinds  of  protista"  desc'^nded 
from  the  spontaneously  generated  moneron, 
all  these  animals  constitute  exceptions  to 
this  "  fundamental  law  of  biogeny, '  because 
they  must  be  included  in  "  oZ^  animals,** 
and  they  surely  did  not  descend  from  a 
"  one-celled  organism,"  since  the  moneron, 
their  immediate  progenitor,  was  a  "  cytod" 
and  not  a  "  cell  I  "  But  as  these  "  one- 
celled  plants  and  animals*'  and  "many 
kinds  of  protista,"  instead  of  descendinpf 
fi'om  a  "one-celled  organism**  as  t':is  law 
of  biogeny  requires,  could  actually  descend 
from  a  cytod, — an  organism  which  was 
not  a  cell  at  all,  tlien  what  becomes  of  this 
"fundamental  law?"  How  could  '*all 
animals  "  develop  "  originally  "  from  a  one- 
celled  organism,  when  tho  very  first  de- 
veloped animals  were  themselves  "  one 
celled,"  and  actually  developed  "  origin- 
allv"  from  a"e\'to(i?"  This  Haeckelian 
law  of  bioffenv  is  so  "  fundamental "  that 
it  is  getting  down  out  of  sight,  and  be- 
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comes  more  and  more  muddled  at  every   tinctly  declares  that  man  begins  bis  6xi»> 
additional  quotation.  |  tence  in  a  one-celled  ^%'^y  as  a  proof  that 

But  this  is  not  all.  After  telling  us  in  he  must  have  "  descended  originally  from 
many  forms  of  expression  all  through  j  a  one-celled  organism.  Now  I  deny  that 
The  Hudoryof  Creation,  that  the  moneron  man  begins  his  organic  existence  in  a 
— ^this  undififerenti  ited  cytod  of  "  formless  '  "  one-celled  "  eg^  or  ovule,  and  will  pro^e 
matter" — was  man*s  "  oldest*  ancestor  "  it  by  Prof.  Haeckel  himself.  Man,  as  well 
and  the  "  primeval  parent  of  all  other  as  all  otber  vertebrates,  begins  organic 
organisms,**  he  flatly  contradicts  it  by  de-  being  in  a  /loo-celled  egg,  or  what  Prot 
claring  that  the  one-celled  amoeboid  ani-  ,  Haeckel  calls  a  "  parent-^  or  cytula-cdl" 
mals,  which  developed  from  the  moneron,  |  since  no  embryonic  development  com- 
as just  quoted,  are  our  "  oldest  ancestors  : "    mences  till  fertilization  of  the  ovule  takes 

-  The  anuBboid  nature  of  the  young  eg^-cell,  '  P^^  ^^  ^f,  ad^tion  of  the  spermatozoon 

and  the  one-celled  condition  In  which  each  man    ^r  male  celL     Here  is  the  proof,  as  usual 

begins   his  existence  as   a   simple    parent-cell    from  the  pen  of  Prof.  Haeckel : 

or  cytula-cell,  justify  us  in  affirming  that  the  I 

oldek  anceHors  of  the  human  race  (as  of  the  i      **  The  new  eeR,  which  is  the  rudiment  of  the 

whole  animal    kingdom)  tcere  simple  amcphoid  \  child — the  newly  generated  organism — originates 

cells,*^ — Evolution  of  Man,  v.  2,  p.  29,  in  an  actual  ama^amcUion  or  coalescence  of  (lie 

rrn.  0    .        ±  T     x«        1  two  cells.** — Evolution  of  Man,  vo\.  i,  la.  116 . 

This  unfortunate  generalization  leaves  i 

the  poor  little  spontaneously  generated        Hence  the  "  fundamental  law  of  biog- 

cytod  of  a  moneron,  with  ite  "  homoge-    eny,"  based  upon  the  fact  that  all  animals 

neous,"    "  undififerentiated,"     "  formless  **  i  begin  existence  in  a  one-celled  egg  or 

organism,  out  in  the  cold  after  all !     As  !  ovule,  as  a  proof  that  they  originally  de- 

the   *•  one-celled "  amoebae  are  thus  "the    scended  from  a  "one-celled  orgMiism," 

oldest  ancestors  of  the  human  race,  as  of  !  again  contradicts  itself  and  ignominiouslv 

the  xokoie animal  kingdom"  monera  (from  \  breaks  down.     We  could  go  on  in  this 

which  amcebse  descended)  are,  of  course,  ;  way  and  pile  up  these  self-contradictions 

not  included,  and  consequently  are  not  ,  over  the  dead  and  already  buried  cai^ 

our  blooil -relations  as  this  authority  insists.  I  cass  of  this  "  law  of  biogeny/'  till  it  would 

But  as  "  amoeboid  cells  "  are  our  "  old-    take  more  than  a  Schliemann  to  dig  it  out 

est  ancestors "  (since  Prof.  Haeckel  saw    But  what  is  the  use  ?    Those  who  are  not 

the  necessity  of  beginning  with  a  "  one-  I  already  convinced  of  the  utter  fallacy  of 

c:^Ued  organism "  by  hook  or  by  crook,  i  the  theory  of  descent  as  based  upon  its 

even  if  he  had  to  make  one,  in  order  to    fundamental  laws  of  "  biogeny,"  "  ontoff- 

sustain    his    "fundamental    law  ofbiog-    eny,"  "phylogeny,"  and  embryology  in 

eay  "),  it  follows  that  the  moneron  is  not    general,  would  not  give  up  the  absurd 

the  "  primeval  parent  of  all  other  organ-  i  doctrine  though  one  should  rise  from  the 


isms,"  since  it  is  not  among  the  "  oldest 
ancestors !  "  But  what  is  worse  for  Prof. 
HaeckeFs  theory  of  descent,  he  is  obliged 


dead  to  disprove  it 

Before  bringing  this  chapter  to  a  close, 
I  desire  to    call  the  attention  of  Prof. 


entirely  to  abandon  spontaneous  genera-  '  Haeckel  and  Mr.  Darwin  to  a  serious  diffi- 
tion  as  the  start  of  evolution,  since  "  the  culty  lying  right  in  the  path  of  their  great 
olde^  ancestors  of  the  human  race " — ^the  law  of  development — natural  selection 
amoeboid  animals — must  be  the  start ;  and  and  survival  of  the  fittest ; — a  difficulty 
as  they  came  by  parental  development  from  which  they  perhaps  have  never  thought  of, 
lower  forms,  as  just  quoted,  they  could  or  at  least  one  which  I  have  never  seen 
not  have  come  by  spontaneous  generation !  ;  urged  by  any  opponent  of  the  theory  cf 
Thus  the  whole  tbeory  of  descent,  with  descent  I  refer  to  the  well-known  fact, 
its  fundamental  law  and  spontaneously  as  taught  in  the  writings  of  these  authori- 
generated  commencement,  falls  into  a  |  ties,  that  the  lower  forms  of  invertebrate 
confused  mass  of  chaotic  fragments,  some-  animals  are  bisexual ; — that  is,  they  contain 
what  resembling  Proi.  Haeckel's  nebulous  ;  the  sexual  functions  and  organs  of  pro- 
star-dust  !  creation  in  one  and  the  same  individ- 
But  even  this  is  not  the  end  of  this  long  i  ual,  and  consequently  do  not  require  the 
chapter  of  inconsistencies  and  self-con-  |  union  of  two  individuals  to  perpetuate 
tradictions  upon  this  so-called  "  funda-  their  kind  as  with  all  present  vertehrate 
mental  law  of  biogeny."    The  law  dis-    tribea 
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Now  if  the  present  unixexual  species 
have  really  descended  from  biaexual  forms 
by  natural  selection  and  survival  of  the 
fittest,  it  becomes  a  tirst-class  evolution 
puzzle  to  determine  in  what  way  natural 
selection,  survival  of  the  fittest,  or  any 
other  law  of  Nature  could  go  to  work  to 
make  this  radical  change  from  a  single 
animal  having  both  sexes  in  itself,  with 
every  facility  for  multiplying  and  perpetu- 
ating its  kind,  to  a  couple  of  inaividuals, 
each  possessing  half  of  this  procreative 
function  and  half  of  the  organic  structure 
necessary  to  accomplish  such  a  result. 
The  very  thought  of  such  a  fundamental 
change,  under  the  circumstances,  or  even 
of  the  commencement  of  such  a  change, 
by  the  survival  of  the  fittest  (!)  is  enough 
to  make  a  sober  evolutionist's  head  swim. 
In  fact  I  am  sure  that  Mr.  Darwin  never 
*  thought  of  it  while  he  was  writing  The 
Origin  of  Species,  01  he  would  instantly 
have  dropped  his  pen,  and  the  world 
would  never  have  been  blessed  vnth  that 
wonderful  revolutionary  system  of  natural 
science  called  Danvinvmi. 

Prof.  Haeckel  even  holds  that  this  change 
from  the  bisexual  to  the  vniseTual  form  and 
modo  of  procreation  took  place  as  late  as 
among  the  vertebrate  speciea     He  says: — 

'*  Each  individual  was  capable  of  reproducing 
i'sclf  independently,  and  the  separation  of  the 
sexual  opf^ns  took  place  at  a  later  period.  We 
may  tJiercfore  assume  that  the  primitive  vertebrate 
\)08sessed  l^tli  ovaries  and  testes," — Evolution  of 
Afan,  vol.  i,  p.  206. 

Now,  is  it  jDossible  to  suppose  that  a 
great  naturalist  fit  to  represent  the  Uni- 
versity of  Jena,  could  have  discussed  this 
subject,  as  did  Prof.  Haeckel,  even  in  its 
details,  and  not  have  once  thought  of  the 
problem  here  suggested  as  to  the  manner 
in  which  natural  selection  went  about 
making  this  radical  transformation  of  one 
perfect  individual  **  vertebrate,"  possessing 
the  full  sexual  power  of  reproduction,  into 
two  imperfect  individual  vertebrates  pos- 
sessing half  a  sexual  capacity  each,  and 
that,  too,  by  "  sm^  ival  of  the  JUtest  1 "  It 
is  perfectly  dear  that  neither  he  nor  Mi*. 
Darwin  could  have  thought  of  this  worse 
than  Chinese  puzzle,  involving  the  possible 
modus  operandi  by  which  this  change 
could  be  effected  under  their  "  scrutiniz- 
ing "  law  of  natural  selection,  but  just  took 
it  for  granted,  and  concluded  that  it  was 
as  simple  and  easy  as  for  the  first  young 
chicken  to  learn  hov/  to  pick  its  way  out 


of  the  shell,  as  so  satisfactorily  explained 
in  the  next  chapter.  This  we"  are  bound 
to  believe,  as  a  matter  of  course,  since 
they  never  intimate  this  problem  or  any- 
thing referring  to  it  as  an  objection  ;  and 
besides  thev  are  so  candid  and  almost  ju- 
dicial, in  their  investigations  of  natural 
phenomena,  as  every  one  concedes,  that 
they  certainly  must  have  noted  the  diffi- 
culty and  admitted  its  force  had  it  oc- 
curred to  them.  As  it  wholly  escaped 
their  attention  I  take  the  Uberty  of  thus 
incidentally  referring  to  it,  and  suggest- 
ing a  few  tnoughts  upon  it 

Mr.  Darwin,  fortunately  for  science  but 
unfortunately  for  evolution,  has  defined 
Ihe  powers  of  "natural  selection''  vnth 
great  preciseness  and  care.  He  not  only 
tells  us  what  it  can  do,  but  what  it  cannot 
do.  In  the  first  place  it  acts  by  slight  mod- 
ifications only,  and  cannot  make  a  great  and 
sudden  leap  in  animal  structure,  such  as 
changing  a  bisexual  animal  into  two  unisex- 
ual animals,  giving  half  of  this  procreative 
power  to  each.    Here  is  the  positive  proof : 

•'  Natural  selection  acts  only  by  taking  advan- 
tage of  slifjht  succesidce  variatums  ;  she  can  never 
take  a  great  ar.  d  sudden  leap  [sucli  as  the  pro- 
duction of  a  male  or  female  animal],  but  must 
advance  by  short  and  sure  though  sUm  steps." 

*'  As  natural  selection  acts  solely  by  accumu- 
lating dight  successive  favorable  variations^  it  can 
produce  no  great  sudden  modifications  [such  as  a 
change  from  bisexual  to  vnisexval  organism]  ;  it 
can  act  only  by  shx)H  and  slow  steps." — Datiwin, 
Origin  of  Species,  pp.  156,  41C. 

Thus  it  is  perfectly  pkin  that  **  naturnl 
selection  "  could  not  suddenly  have  sepi> 
rated  some  bisexual  animal,  transforming  it 
into  two  separate  beings,  male  and  female, 
as  this  would  have  been  a  "great  and  sud- 
den leap,'*  equal  to  any  miracle  possible  to 
conceive  of  as  the  work  of  a  personal  God  ; 
and  of  com*se  Mr.  Darwin  does  not  intend 
thus  to  stultify  evolution  by  changii:g 
natural  selection  into  a  personal  Creator. 
Hence,  if  a  bisexual  animal  were  ever 
changed  into  two  unisexual  individuals  by 
natural  selection,  it  must  have  been  effect- 
ed "by  taking  advantage  of  dight  siicces- 
siv3  a  terafwns,**  as  just  quoted,  and  as  the 
"only  "  way  natural  selection  "acts."  But 
this  would  have  been  equally  impossible, 
because  Mr.  Darwin  distinctly  teaches,  in 
a  score  of  places  in  his  different  works, 
quoted  in  subsequent  chapters,  that 
natural  selection  can  save  no  variation  of 
an  animnl  organism  which  occurs  in  Nature 
unless  such  variation  is  beneficial  or  projil- 
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able  to  the  being ;  while  it  just  as  surely 
destroys  any  variation  that  may  occur 
which  is  injurijiis  to  an  animal,  or  tends 
to  its  disadoantagi  in  the  8tru<j;«j;l3  for  ex- 
istence. Here,  also,  is  a  specimen  of  the 
positive  proof : — 

*•  Natural  selection  acta  exclusively  by  the  pres- 
ervation and  accumulation  of  variations  wMeh 
ire  beneficial.** 

*'  Natural  selection  ads  only  by  the  preserva- 
tion and  accumulation  of  small  inherited  modifica- 
tions, eacfi  profitable  t)  the  preserved  being  " 

"  On  tlie  other  hand  we  may  feel  sure  that  any 
variation  in  tlie  least  degree  inJHri}Us  would  be 
rigidly  destroyed.  This  preservation  of  favor- 
able  individual  differences  and  variatioan,  and 
Vie  destructionoftJiose.wJucJi  are  ii\}urioui,  l  have 
called  natural  selection  or  survival  of  the  fittest"' 
—Darwin,  Origin  of  Species,  pp.  61),  75,  97. 

This  settles  the  whole  controver^,  for  it 
is  certain  that  the  slightest  vari  ition  of  a 
bisexual  animal  toward  either  the  male  or 
female  side  of  its  organism,  would  be  in- 
jurious, as  it  would  tend  proportionately 
to  weaken  the  other  side  of  its  sexual  func- 
tion, and  thus  unfit  the  individual  for  the 
work  of  perpetuating  its  kind.  Any  im- 
portant sexual  variation,  therefoi*e,  of  any 
individual  would  destroy  itself  by  destroy- 
ing the  power  of  producing  ofispring  and 
thus  transmitting  its  peculiarities ;  while 
the  very  tendency  toward  separation  would 
thu3  die  with  the  individual  and  no  progress 
would  be  made.  Every  slight  variation 
that  might  thus  chance  to  occur  in  nature, 
would  inevitably  end  with  the  individual 
in  which  it  occurred,  and  thus  the  tendency 
toward  a  division  of  the  bisexual  form  in- 
to two  half-sexual  forms  would  make  no 
headway.  Tiie  very  law  of  the  "  survival 
of  the  fittest "  would  thus  utterly  extirpate 
any  bisexual  individual  in  which  the  feast 
weakening  of  either  half  of  its  procreative 
fuuctions  should  occur;  for  it  would  nec- 
essarily deteriorate  it,  sinking  it  below 
the  average  normal  status  of  the  tribe. 
Hence  the  normal,  perfect,  bisexual  forms, 
being  the  "  fittest "  to  procreate  their  kind, 
would  survive,  while  the  impotent  indi- 
vidual in  which  one-half  of  its  procreative 
power  was  deteriorating,  should  any  such 
tendency  occur,  being  unfit  to  reproduce 
its  kind,  must  perish  \vith  its  unreproduc- 
tive  tendency.  This  can  hardly  fail  to  be 
clear  to  the  reader. 

Thus  I  demonstrate  by  an  entirely  new 
ar<^uraent,  and  one  to  winch  no  reply  can 
be  made,  Vmi  as  the  lower  fonus  of  life 
were    all     bisexuaU    the    firj^t    unisexv-al 


I  ftTiimfll,  or  rather,  in  fact^  two  animal 
male  andyemofe,  must  hiive  been  miracu- 
lously created,  since  it  was  impossible  for 
thent  to  have  developed  from  bisexual 
forms  by  any  law  claimed  or  even  suppos- 
ablo  to  exist  in  Nature.  Hence  it  becomes 
a  demonstrative  proof,  beyond  the  power 
of  human  intellect  to  qued[ion,  in  favor  of 
the  existence  of  on  intelligent  power  in 
Nature,  wLdch  is  8ux>erior  to,  and  indepen- 
dent of.  Nature,  and  whicii  we  have  a 
dear  right  to  designate  as  a  personal  God 
But  this  is  not  my  only,  or  my  strongest, 
proof,  demonstrative  of  God's  existence. 

I  have  not  yet  spoken  of  Mr.  Dorwm'B 
theory  of  "  Sexual  Selection,"  to  which  be 
has  resorted  in  certain  difficult  emergen- 
cies to  help  out  natural  selection;  and  I 
have  never  seen  this  ap^mrently.  Dlausihle 
h}'pothesis  repUed  to  and  its  vulnerabil- 
ity exposed  as  I  conceive  it  deserves ;  for 
when  closely  examined  it  constitutes,  in  my 
judgment,  one  of  the  most  demonstrative 
and  liTefutable  atpiments  against  the  gen- 
eral doctrine  of  aesignlees  evolution,  and 
in  favor  of  the  purposive  immanence  and 
agency  of  God  m  Nature  that  is  poesiUe 
to  frama  A  page  or  two  devotea  to  tins 
exposition  may,  therefore,  not  be  amiss 
here. 

Hie  substance  of  Mr.  Darwin's  views 
may  be  found  in  his  Descerdof  Man,  chap- 
ters xiii  and  xiv.  In  these  ehapteri  be 
attributes,  for  example,  tiie  beautirol  plmn- 
age  of  the  male  argus-pheasant,  polypkc- 
tron,  and  bird  of  pa^radise,  to  tho  selective 
preference  or  intelligent  choice  of  the  fe- 
male birds  from  age  to  age  in  ccmstantlj 
mating  with  tlie  more  beautiful  males, 
leaving  those  not  so  elegantly  and  artistic- 
ally decorated  without  partners,  and  con- 
sequently without  progenv !  In  this  man- 
ner tho  descendants  of  die  more  beauti- 
fully ornamented  male  bu\ls  have  become 
handsomer  each  generation,  till  their  plum- 
age has  attained  its  present  indescribable 
beauty  in  form  and  color.  The  reader  will 
please  observe  that  this  explanation  is 
given  by  Mr.  Darwin,  not  as  a  fanciful  or 
])ro visional  h}^othesis  to  accoimt  for  these 
forms  and  tints  and  a  thousand  other  or- 
nato  characters  of  male  auimals,  but  it  is 
seriously  and  elaborately  argued  as  the 
only  possible  explanation  of  tlieso  wonder- 
ful mal3  characters  and  which  the  founder 
of  modem  evolution  confesses  cannot  be  ei- 
plaincd  by  nahircil  nclcction  and  survival 
of  ^ho  fittest,  since  thoy  are  of  no  benefit 
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to  their  poflsessors  in  the  struggle  for  ex- 
istenca  The  whole  hypothesis,  however, 
shows  a  most  lamentable  want  of  aritical 
obeerration  and  logical  discrimination 
which  will  astonish  the  reader  when  it  is 
pointed  out»  and  which  will  take  but  a  few 
paragraphs  to  da 

Liet  us  suppose,  according  to  Mr.  Dar- 
win's reason^ig,  as  expre8s>$r  urged  in  the 
work  referred  to,  that  this  sexual  selection 
has  actually  proceeded  from  age  to  age 
under  the  artistic  choice  of  female  polj- 
plectrons,  for  example,  in  constantly  pre- 
If  rring  as  their  mates  the  more  artistic- 
ally decorated  malea  It  is  perfectly  evi- 
dent^ with  a  moment's  reflection,  that  the 
male  birds  from  which  this  selection  was 
made  must  have  been,  at  an  early  period, 
as  nearly  alike  in  form  and  color, — even  in 
artistic  ornamentation, — as  are  a  flock  of 
male  poljplectrons  now,  though  we  may 
admit  them  then  less  beautiful  as  a  flock, 
than  at  present  lliis  being  so,  the  whole 
theory  mils  to  pieces,  forit  is  a  fact  that  if 
two  mature  males  of  this  species  were  to  be 
taken  at  random  from  a  flock  and  placed 
before  the  most  accomplished  ntunan 
artist^  for  examination,  he  would  not  be 
able  to  distinguish  the  least  difference  in 
the  exquisite  beauty  of  form  and  tint  in 
the  ornamentation  of  the  two  birds.  Now 
to  assume  that  the  female  bird  is  capable 
of  making  distinctions  in  the  delicate 
blending  of  tints  and  colors  in  the  feathera 
of  two  ^uch  males,  so  as  to  select  the  more 
beautiful  of  the  two,  is  to  attribute  to  this 
animal  qualities  of  artistic  taste  and  selec- 
tive judgment  sui>erior  to  those  of  the 
most  ctdtiTated  human  intellect  The  very 
suggestion  of  such  a  thing  exposes  its  ab- 
snrdity.  To  seriously  assiune  that  a  fe- 
male polyplectron  at  any  former  age  of 
the  world  possessed  the  delicate  taste  and 
judgment  necessary  to  determine  the  dif- 
ference between  the  blending  colors  and^ 
arrangements  of  tints  in  the  male  birds  of 
that  6X)ecies  which  would  defy  the  discrim- 
inating powers  of  the  most  experienced 
human  artist  is  to  insult  the  common- 
sense  of  the  reader,  as  well  as  that  of  the 
whole  scientific  world.  And  this  Mr.  Dar- 
win unwittingly  does  all  the  way  through 
his  elaborate^  investigated  hypothesis  of 
•*  sexual  selection." 

It  is  clear,  therefore,  that  the  female 
bird  makes  her  choice  between  a  number 
of  equally  beautiful  males  on  some  other 
principle  entirely  different  from  the  one 


supposed  by  Mr.  Darwin,  and  one  which 
in  no  way  involyes  tbe  impossible  suppo  • 
sition  that  the  female  comes  to  the  con  • 
dusion,  for  instance,  that  the  ball-and- 
socket  ocelli  of  the  wing-feathers  of  her 
mate  is  a  little  bit  more  neatly  adjustecl 
and  shaded  than  those  of  the  competing 
male  by  his  side,  which,  by  the  way,  is 
just  as  eagerly  chosen  by  her  sister  hep, 
who  claims  to  be  equally  artistic  in  her 
taste  I  And  aft^r  all  of  the  females  haye 
thus  selected  their  partners  I  will  guaran- 
tee that  the  disconsolate  males  left  ( pro- 
vided there  were  in  the  flock  more  males 
than  females)  would  be  found,  upon  critical 
examination  by  a  human  artist,  to  be  just 
as  beautiful  in  every  respect  as  the^  ones 
selected,  proving  tnat  the  exquisite  orna- 
mentation of  the  plumage  of  a  male  bird 
is  not  at  aU  afactor  in  mis  pairing  opera- 
tion, and  has  nothing  to  do  with  it 

If  Mr.  Darwin  s^iQ  doubt  my  judg- 
ment and  wish  to  determine  the  incorrect- 
ness of  the  objection  here  raised  to  his 
theoiy,  he  can  easily  settle  the  question  even 
to  his  own  satisfaction.  Let  him,  as  a  de- 
monstrative and  final  test,  separate  aU  his 
male  argus-pheasants  from  the  females 
just  before  the  pairing  season  commences,* 
and  then  let  him  carefully  mar  the  feathers 
of  one  half  of  the  males  b^  clipping  away 
small  portions  of  the  ocelh  of  tbese  wing- 
feathers  which  they  are  in  the  habit  of  so 
proudly  displaying  in  the  presence  of  the 
females,  and  though  any  artistic  eye  would 
instantiy  detect  the  difference  in  beauty 
between  the  cHpped  and  undipped  birds, 
I  will  btake  what  little  logical  judgment  I 
possess,  or  ever  expect  to  have,  that  when 
the  males  are  turned  loose  among  the 
females  it  will  not  produce  the  slightest 
effect  upon  their  artistic  choice  or  on  the 
result  of  the  pairing,  and  Mr.  Darwin  will 
have  the  satisfaction  (or  more  probably 
dissatisfaction)  of  witnessincj^  tbe  selection 
of  mates  go  on  as  of  old  with  no  reference 
whatever  to  these  marred  ocelli,  or  to  his 
elaborately  framed  theory  of  **  sexual  selec- 
tion !  "  Now  should  this  bo  the  actual  re- 
sult witnessed,  it  would  forever  explode 
Mr.  Darwin's  hypothesis  as  the  solution  of 
the  cause  of  such  wonderfully  artistic  or- 
namentation in  the  plumage  of  these  male 
birds, 'leaving  this  magnificent  argument  in 
favor  of  intelligent  design  in  the  forms  of 
Nature  where  it  ever  has  been,  and  to  be 
explained,  as  it  only  can  be,  by  the  intdli^ 
gent  agency  of  the  Creative  Will 


S86 


The  Problem  of  Humait  Life. 


As  a  conclasive  proof  tliat  tlio  female  polyplec- 
trozi  does  not  make  choice  of  a  mate  by  lier  dis- 
criminating artistic  taste  in  detenninlng  the  fine 
points  of  difference  in  tlie  beauty  of  tlie  ocelli  of 
two  competing  males,  we  see  her  eating  and 
scratching  away,  paying  no  attention  at  all  to  the 
antics  of  her  wooer  as  he  proceeds  with  his  court- 
ship. Though  Mr.  Darwjn  lays  great  stress  upon 
the  fact  that  the  male  bird  spreads  his  wings  so 
OS  to  present  their  beauty  to  the  best  advantage 
to  the  female,  yet  she  never  looks  at  his  feathers, 
much  less  examines  them  with  that  scrutinizing 

and  artistic  inspection  necessary  to  determine 
what  Mr.  Darwin's  hypothesis  requires,  and  what 
no  human  artist,  however  accomplished  in  his 
profession,  could  begin  to  achieve.  Instead  of 
Uxing  her  artistic  eyes  with  a  spell-bound  critical 
{^aze  upon  these  ffor^^us  and  inimitable  span- 
gles of  his  spread  wmgs.  in  order  to  settle  the 
question  of  their  comparative  superioritv  over 
those  of  his  rivals,  as  the  theory  of  sexual  selec- 
tion imperatively  deinf^ids,  this  artistic  female 
docs  notliing  but  scratch  and  pick,  with  her  eyes 
down  to  the  ground,  and  without  caring  the  value 
of  a  worm  whether  his  feathers  are  white,  black, 
blue  or  green.  Yet  Mr.  Darwin's  highly  scienti- 
fic theory  makes  hor,  with  all  this  manifest  in- 
difference, a  thousand-fold  more  critical  and 
capable  of  jnd^ng  artistically  of  the  nice  differ- 
ence between  tlie  plumage  of  these  birds  than  a 
human  artist,  with  the  closest  possible  inspection, 
and  with  the  aid  of  magnifying  lenses  to  assist 
his  vision  1 

But  as  every  argument  urged  in  support  of 
evolution  almost  necessarily  carries  with  it,  as 
we  have  seen  and  shall  see,  its  own  self-annihi- 
lating rebuttal,  this  theory  of  "  sexual  selection '' 
is  no  exception,  but  contains  within  it  the  most 
unanswerable  proof  of  the  existence  of  intelligent 
and  purposive  design  by  a  personal  Creator  in  the 
thousands  of  forms  and  colors  all  around  us  in 
Nature,  where  no  selection  either  "natural''  or 
"  sexual,"  can  have  taken  any  part,  as  admitted 
by  Mr.  Darwin  himself. 

First,  let  me  quote  this  author  to  show  that 
intelligent  choice  and  purposive  display  on  the 
part  of  these  birds  were  actually  necessary  for  the 
production  of  the  forms  and  colors  of  the  male 
plumage,  and  without  which,  of  course,  such 
urtistio  works  of  nature  would  not  have  ex- 
isted:— 

"  He  who  thinks  that  he  can  safely  gauge  the 
diseriminatian  Biid  taste  of  the  lower  animals 
may  deny  that  the  female  argus-pheasant  can 
appreciate  $uch  refined  beauty;  but  he  will  then 
be  compelled  to  admit  that  the  extraordinary 
attitudes  assumed  by  the  male  during  the  act  of 
courtship,  J)y  which  the  wonderful  l^uty  of  his 
plumage  is  fully  displayed,  are  purposeless;  and 
this  is  a  conclusion  which  /,  for  one,  toiU  never 
admit." — Descent  of  Man,  p.  400. 

Granting  this  reasoning  to  be  sound,  then  I 
ask:  if  the  beautiful  ocelli  and  inimitable  shad- 
ing of  the  argus-pheasant's  ^vings  depend  for 
their  origin  and  existence  upon  Uie  intelligent 
choice  and  purposive  display  of  beings  possess- 
ing and  exercising  mental  powers  capable  of  tak- 
ing in  and  comprehending  these  artistic  beauties. 


then  how  about  the  nUeroscopieal  beauties  of 
these  same  feathers,  in  which  equally  artistic 
patterns  and  arrangements  of  tints  occur,  bat 
which  are  utterly  beyond  the  artistic  choice  or 
purposive  display  of  animals,  because  they  are 
beyond  the  inspection  of  any  unassisted  eye? 
Thus,  under  the  force  of  this  single  questkm, 
Mr.  Darwin  is  obliged  to  admit  by  every  princi- 
ple of  logic  and  reason  that  artistic  beauties  in 
Nature,  not  useful  in  the  struggle  for  existence, 
and  l>eyond  the  ken  of  animal  or  human  vision, 
must  have  been  produced  by  a  purposive  and 

artistic  choice  on  the  part  of    an    intelligent 
power  independent  of,  and  above  Nature.    AsA 
further,  if  these  microscopical  hues  and  patterns 
of  tints  in  the  plumage  of  the  argus-pheasant  can 
thus  only  be  accounted  for  by  postulating  intdli- 
gent  design  and  artistic  taste  on  the  put  of  a 
mind  capable  of  scanning  the  very  molecules  of 
these  feathers,  then  how  can  the  wonde^ul  me- 
chanical adaptation  of  the  feathers  themselves,  as 
means  to  ends,  and  even  tlie  existence,  form,  and 
structure  of  the  wings,  be  explained  without  ad- 
mitting the  intelligent  working  of  a  power  and 
intellect  above  Nature;  especially  in  view  of  the 
fact  that  these  wings  and  feathers,  in  their  indni- 
ency,  at  least,  could  have  been  of  no  use  to  tlie 
bird,  but  were  rather  injurious,  and  hence  could 
not  have  been  produced  by  natural  selection, 
as  recently  quoted,  and  as  more  fully  shown  in 
the  eleventh  chapter  ¥    To  assume  in  one  breath 
that  the  evolution  of  animal  forms  and  organic 
structure  proceeds  by  a  purposeless  naturu  se- 
lection and  without  intelligent  design  on  the  part 
of  any  power  in  the  universe,  and  tlien  in  the 
next  breath  insist  that  even  the  colors  of  a  polj* 
plectron's  wing  could  not  have  come  into  existence 
without  the  purposive   display  and  intelli^t 
choice  of  beings  possessed  of  mental  faenlties 
and  artistic  taste,  chives  us  a  fair  lUustFation  of 
the  incol|erent  and  bungling  character  of  this 
entire  philosophy  which  would  eliminate  God 
from  Nature  and  carry  on  His  intelligent  and 
artistic  works  bv  the  pitiable  machinery  of  a  de- 
signless and  self-contradictory  system  of  evoln- 
tion.   I  solemnly  declare  that  I  can  amceive  of  no 
greater  absurdity  in  philosophical  reasoning  than 
first  to  argue  that  the  form  and  tint  of  a  feather 
could  not  have  originated  without  Uie  mental 
operations  of  purpose,  choice  and  artistic  taste, 
and  then  that  the  very  animal  which  exerdees 
this  choice  and  artistic  discrimination  actoallj 
came  into  existence  with  all  its  mental  powers 
by  the  action  of  mindless  and  purposeless  laws 
of  Nature,  and  without  the  aid  of  any  intelligent 
power  whatever  I    If  Mr.  Darwin  and  his  wad- 
jutors  think  that  such  a  self-contradictory  system 
of  philosophy  can  become  permanently  established 
in  the  minds  of  the  independent  scientific  invesd- 
gators  of  this  age,  after  their  sober  second-thought 
shall  be  brought  to  bear  upon  it,  th^  will  wake 
up  not  a  dozen  years  hence,  as  I  confidently  pre- 
dict, the  worst  -deceived  school  of  philosophers 
who  have  ever  framed  a  scientific  hypothe^ 

Take  for  example,  the  indescribable  beauties, 
artistic  forms  of  sculpture,  and  exquisite  geomet- 
rical outlines  of  chasing  found  in  the  micros- 
copical shdls  of  ocean,  which  no  art  can  imitate 
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or  approach,  and  then  let  as  ask  ourselves,  liofir 
came  these  wonderful  forms  and  artistic  tints 
without  mental  discrimination  on  the  part  of 
some  intelligent  artificer,  whtm  the  ooeUi  of  a 
poljplectron's  wing  could  not  exist  without  in- 
telligent purpose  and  artistic  selection?  There 
evidently  could  be  no  sexual  selection  among 
these  mollusks  as  Mr.  Darwin  himself  distinctly 
admits,  because  many  of  them,  possessing  the 
most  exquisitely  tinted  and  sculptured  shells,  are 
aeephahus — without  heads  or  eyes — and  even 
exist  in  the  darkest  caverns  of  the  ocean.  They 
cannot  have  acquired  these  gorgeous  colors  and 
artistic  patterns  by  natural  selection  to  give  them 
any  advantage  in  the  struggle  for  existence  as 
protection  from  other  animals,  since  Mr.  Darwin 

is  forced  to  admit  that  these  brilliant  colors  make 
them  more  conspicuous  objects  to  their  natural 
enemies  (See  Descent  of  Man,  pp.  262,  263). 
Hence  the  artistic  hand  and  designing  intellect 
of  a  power  superior  to,  and  independent  of.  Na- 
ture is  absolutely  demonstrated  to  exist,  or  else 
we  have  distinct  and  well-defined  effects  without 
any  conceivable  cause. 

But  after  Mr.  Darwin'  has  thus  deliberately 
excluded  these  intelll^nt  designs  and  artistic 
patterns  of  microscopical  shells  both  from  sex- 
ual and  natural  selection,  there  actually  seemed 
to  be  nothing  left  for  him  to  do,  on  the  principles 
of  scientific  honesty  and  high-toned  philosophical 
investigation,  but  to  get  down  upon  his  knees  to 
the  God  of  the  universe  and  reverently  acknowl- 
edge His  hand  and  intellect  in  these  ten  thou- 
sand forms  so  utterly  inexplicable  upon  any  con- 
ceivable principle  of  natural  law  or  physical 
philosophy,  uoes  he  do  this  ?  Has  he  the  judi- 
cial candor,  as  a  fair-minded  investigator  of  Na- 
ture to  make,  as  he  must  have  felt,  this  honest 
and  public  confession  of  the  truth  that  a  personal 
Qod  reigns  in  the  universe,  and  that  His  intelli- 
gent creative  acts  alone  can  explain  these  artistic 
beiuities  of  Nature,  which  confessedly  cannot  be 
accounted  for  by  any  other  law  or  principle  of 
science  ?  I  say  other  law  or  principle  of  science, 
beoLuse  the  personal  existence  of  God,  which  is 
thus  demonstrated  to  be  indispensable  to  the  ex- 
istence of  certidn  observed  phenomena,  becomes 
as  much  a  pcientific  law  or  fact  as  does  the  law 
of  gravity  itself.  Wliat,  then,  does  this  candid, 
judicial  investigator  do,  who  was  even  obliged, 
m  sheer  desperation,  to  call  in  a  personal  Creator 
for  his  first  simple  forms  with  which  to  start 
evolution  1  To  havn  humbly  and  truthfully  con- 
feawd  the  hand  of  God  in  the  sculpture  and 
shading  of  a  periwinkle's  shell,  would  of  course 
have  been  to  admit  tens  of  thousands  of  similar 
acts  of  creation  equally  impossible  otherwise  to 
explain,  and  this  he  knew  would  open  the  door 
to  the  ori^n  of  all  species  by  the  same  consistent 
cause,  wimout  any  necessity  for  his  new-fangled 
laws  of  natural  and  sexual  selection.  Hence,  to 
avoid  such  a  disastrous  denouement  as  this, 
some  other  explanation  must  be  given,  if  only 
the  most  contemptible  apology  for  a  solution 
What,  then,  reader,  is  the  substitute  for  tlie 
personal  God  of  Nature  that  the  father  of  mod- 
em evolution  offers  to  the  scientific  intellects  of 


this  age  to  satisfy  them  of  the  truth  of  thb  great 
evolutionary  departure  ?  Here  it  is.  All  of  it. 
Every  word  of  it : 

'*  They  are  probably  the  direct  result,  as  in  the 
lowest  classes,  of  the  nature  of  the  tissues ;  the 
^terns  and  sculpture  of  the  shell  depending  on 
its  manner  of  growt/i !  "—I>eseefU  of  Juan,  p.  263. 

Great  heavens  I  Is  this  all  that  can  be  said  by 
the  most  eminent  naturalist  of  the  age  as  a  reason 
for  eliminating  the  hand  and  intelligence  of  God 
from  his  artistic  works, "  the  nature  of  the  tissues  " 
and  their  ** manner  of  growth?**  Not  a  syllable 
does  he  utter  as  to  who  organized  these  *'  tis- 
sues," or  how  the  animal  came  by  such  a  "  na- 
ture "  or  *'  manner  of  growth  "  as  to  enable  it  to 

accomplish  these  artistic  designs  which  only  in- 
teUiqent  choice  and  purposive  display  could  effeet 
in  the  wing  of  an  argue  plieasant  I  Should  the 
reader  chance  to  hear  a  learned  and  scientific  en- 
gineer explain  the  origin  of  a  complex  printing- 
press,  by  seriously  declaring  that  it  was  owing  to 
the  "  nature  "  of  its  cog-wheels  and  journals  and 
the  **  manner,"  in  which  they  worked,  without 
the  least  reference  to  the  one  who  designed  or 
constructed  the  machine,  he  would  have  a  vivid 
illustration  of  the  puerility  of  Mr.  Darwin's  solu- 
tion of  ocean  shells.  But  if  the  "  nature  of  the 
tissues"  of  a  mollusk  and  the  ''manner  of  its 
growth  "  will  satisfactorily  explain  to  this  natur- 
alist its  artistic  sculpture  and  exquisite  t)eauty  of 
blended  tints,  then,  in  the  name  of  all  that  is 
called  science,  why  does  he  resort  to  "sexual 
selection  "  to  explain  similar  artistic  effects  upon 
a  bird's  wing,  when  the  feather  of  a  polyplectron 
could  just  as  readily  produce  its  own  artistic  de- 
signs and  patterns  by  the  "  nature  of  the  tis- 
sues" and  *'  its  manner  of  growth  "  as  could  an 
ocean  shell  ?  If  the  feather  of  a  bird  of  paradise, 
for  example,  could  not  attain  its  artistic  form  and 
hue  by  the  "nature  of  the  tissut«*'  and  "its 
manner  of  growth,"  without  the  additional 
agency  of  artistic  choice  and  intelligent  interven- 
tion on  tlie  part  of  a  being  possessed  of  mental 
power,  as  Mr.  Darwin  has  decided,  then  clearly 
the  "nature   of  the  tissues"  or  "manner  of 

Sowth  "  of  an  ocean  shell  needs  in  addition,  the 
telligent  intervention  of  an  artistic  mind. 

This  single  oonsideraUon,  if  there  were  not 
another  argument  to  be  drawn  from  the  records 
of  science,  demonstrates  apodeictijcally  the  exist- 
ence and  personal  intervention  of  an  intelligent 
and  artistic  power  superior  to,  and  independent 
of,  Nature,  and  to  the  same  degree  of  absolute 
certainty  by  which  we  know  that  a  chronometer 
could  not  exist  and  keep  time  withos  t  an  original 
inventor  and  constructor.  Col.  IngersoU,  in  his 
lecture  on  The  Oods,  last  page,  says  : — 

"If  by  any  possibility  the  existence  of  a 
power  superior  to,  and  independent  of,  Nature, 
shall  be  demonstrated,  there  will  then  be  time 
enouffh  to  kneel,  until  then  let  us  stand  erect.** 

Robert  G.  IngersoU  :  in  the  name  of  science, 
and  upon  the  binding  obligation  of  your  own  im- 
plied promise,  I  now  demand  that  you  get  down 
upon  your  knees,  and  with  penitent  heart  and 
lips  confess  the  immanence  and  power  of  tho 
God  of  Nature,  whose  name  you  have  so  often 
and  so  profanely  reviled. 
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CONCLUSION   OF  CHAPTER  VII. 


Professor  Haeckel  teaches,  as  the  reader 
has  already  become  aware,  that  the  numeron 
was  the  "primeval  parent  of  all  other  or- 
ganisms," and,  being  the  very  simplest  of 
all  creatures,  that  it  was  the  only  organic 
being  which  could  have  originated  by 
spontaneous  generation  or  without  par- 
ental reproduction,  because  it  alone  of  all 
organisms  is  ''^composed  of  one  single  sub- 
stance''  Speaking  of  the  Spontaneous  Gen- 
eration of  Monera,  he  says: — 

'^Only  such  homogetwms  organisms  as  are  yet  not 
difTerentiated  and  are  similar  to  the  inorganic  crys' 
tais  in  being  homogeneously  composed  of  one  single 
substance  could  arise  by  spontaneous  generation  and 
could  become  the  primeval  parents  of  all  other  or- 
ganisms.**— Haeckel,  History  of  Creation,  vol.  i., 
p.  345. 

Leaving  out  of  the  question  the  idea  of 
a  living  creature  without  organs  and  com- 
posed of  but  "one  single  substance,"  so 
fully  exposed  in  the  preceding  pages,  we 
shall  for  the  present  suppose  it  to  be  a  fact 
that  the  moneron  is  strictly  homogeneous, 
containing  but  a  single  substance,  the  same 
as  a  crystal — a  diamond,  for  example — and 
it  will  at  once  be  seen  that  it  overthrows 
completely  Darwin's  theory  of  transmuta- 
tion of  one  species  into  another  by  natural 
selection,  since  almost  any  logical  mind 
will  admit  that  a  being  thus  without  organs 
and  composed  of  "one  single  substance" 
only,  formed  by  spontaneous  generation, 
can  no  more  produce  "variations,"  which 
•equire  the  correlation  and  interaction  of 
various  substances  and  organs,  and  which 
form  the  foundation  for  "natural  selec- 
tion" and  "survival  of  the  fittest,"  than 
can  the  "one  single  substance"  of  the  dia- 
mond spontaneously  vary  and  evolve  itself 
into  the  emerald  or  sapphire. 

The  only  spontaneous  variation  possible 
or  conceivable  in  a  being  or  a  crystal  com- 
posed of  "one  single  substance,"  and  with- 


out parts  or  organs  to  differentiate,  sup. 
posing  such  a  thing  possible  with  a  being, 
would  be  to  occur  in  larger  or  smaller 
lumps  of  this   single   homogeneous  sub- 
stance the  same  as  in  the  diamond.     To 
suppose  such  a  creature,  purely  of  one 
substance,  capable  of  taking  on  organs  or 
additional  substances  from  inorganic  mat- 
ter by  inheritance  or  descent  from  itself  cUone 
(since  it  is  propagated  alone  by  **  self -divi- 
sion**) would  be  the  climax  of  absurdity; 
while  if  additional  substances  and  hetero- 
geneous organs  could  be  added  from  amn'- 
ganay  or  the  crude  materials  of  Nature, 
without  inheritance,  then  these  substances 
and  organs  could  haVe  been  added  by  the 
same  inorganic  laws  and  forces  which  pro- 
duced the  being  in  the  act  of  spontaneous 
generation!     But  as   Professor    Haeckel 
tells  us  it  was  impossible  for  Nature  to 
produce  a  being  out  of  anorgana  with 
parts  and  organs,  or  with  more  than  "one 
single  substance,"  then  this  "homogeneous 
organism"  is  forever  chained  to  its  "one 
single  substance"  and  its  organless  form 
till  some  power  in  addition  to  the  laws 
acting  among  the  particles  of  inorganic 
matter  is  brought  to  bear  on  it.    But  as 
there  could  have  been  no  supernatural 
agency  in  the  start,  and  no  power  of  any 
kind  to  produce  organs  or  animate  more 
than  "one  single  substance,"  as  Professor 
Haeckel  asserts,  hence  it  follows  unavoid- 
ably that  without  supernatural  interposi- 
tion after  the  act  of  spontaneous  genera- 
tion the  moneron  could  never  have  varied, 
— could  never  have  assumed  an  organ  or 
taken  on  an  additional  substance, — which 
utterly  annihilates  Darwin's  law  of  trans- 
mutation at  the  very  start,  since  if,  in  the 
process  of  spontaneous  generation  there 
can  be  no  organs  and  no  substances  com- 
bined to  differentiate,  there  can  be  no  va- 
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nations  after  it  to  produce  improvements 
under  the  same  inorganic  laws;  and  if  no 
variations,  then  no  natural  selection  and 
no  survival  of  the  fittest,  consequently  no 
evolution  to  higher  grades  of  organism. 
Besides,  Darwin's  system  teaches  through- 
out, which  is  constantly  reiterated  by 
Haeckel,  that  "natural  selection"  can  act 
*^only**  on  ^^ inherited**  variations.  I  will 
quote  one  or  two  passages,  which  might 
be  increased  to  a  hundred : — 

•*  Unless  favorable  variations  be  inheritedhy  some 
at  least  of  the  offspring,  nothing  can  be  affected  by 
natural  selection,** 

'*  Natural  selection  acts  only  by  the  preservation 
and  accumulation  of  small  inherited  modifications." 

'•  Any  variation  which  is  not  inherited  is  unim- 
portant for  us." — Darwin,  Origin  0/  Species ^  pp. 
9»  7S,  80. 

Now,  as  there  can  be  no  inheritance 
among  monera,  since  their  only  mode  of 
propagation  is  ^^self-divisiony*  or  by  each 
individual  creature  cutting  itself  into  two 
equal  parts,  each  of  which  becomes  a  du- 
plicate of  its  former  self,  it  follows  that 
there  can  "be  no  "inherited"  variations 
and  no  transmission  of  them  to  descend- 
ants; and  consequently  it  follows,  as  Dar- 
win says,  that  ^^nothing  can  be  aff^ected  by 
natural  selection'' ;  and  as  neither  Darwin 
nor  Haeckel  claims  any  other  mode  of  evo- 
lution from  lower  to  higher  organisms  than 
"natural  selection,"  it  inevitably  follows 
that  monera  could  not  have  evolved  or 
been  transmuted  into  a  higher  species! 
If  pigeons,  for  example,  propagated  their 
species  by  a  "j/r^-di vision"  of  their  bodies 
each  into  two  equal  parts,  as  do  monera, 
there  could  certainly  be  no  inheritance  be- 
tween such  equal  parts,  because  inherit- 
ance implies  parent  and  offspring.  As 
neither  half  of  the  pigeon  could  claim  to 
be  \ht  father  or  the  offspring,  each  being 
equally  and  essentially  the  same  identical 
individual  duplicated,  it  must  be  cleat  to 
erery  reflecting  mind  that  in  case  of  pro- 


pagation by  "self -division,"  there  can  be 
no  offspring,  and  hence  no  such  thing  as 
inheritance;  consequently  among  the  mon- 
era (the  very  foundation  for  evolution,  ac- 
cording to  Haeckel),  ";w7/^/>aEg^"  could  have 
been  "affected  by  natural  selection,"  as 
Darwin  positively  declares. 

Thus,  Haeckel's  "scientific"  basis  of 
evolution  in  this  marvelous  moneron^  by 
which  a  "natural  order  of  development " 
was  to  be  constructed  and  no  thanks  to 
Darwin's  "Creator,"  has  fallen  to  the 
ground  at  his  very  threshold  of  "Creation." 
He  can  show  no  possible  way  to  get  his 
homogeneous  "  parents  of  all  other  organ- 
isms" to  move  one  hair's  breadth  in  the 
way  of  variation  from  their  original  organ- 
less  lumps  of  "one  single  substance";  and 
even  if  they  should  vary,  such  variations 
could  not  be  made  available  by  natural 
selection,  since  all  ideas  of  inheritance  are 
necessarily  excluded.  Does  not  transmu- 
tation from  monera,  then,  clearly  break 
down  at  the  very  start? 

The  above  disastrous  overthrow  of  "de- 
velopment by  inheritance"  at  its  incip- 
iency  would  seem  to  be  in  harmony  with 
the  fact,  as  Haeckel  assures  us,  that  the 
moneron  still  continues  "the  simplest  of 
all  imaginable  organisms,"  after  millions 
upon  millions  of  years;  still  found  without 
the  least  addition  to  its  "one  single  sub- 
stance "  the  same  as  at  the  beginning  of 
the  Laurentian  period,  long  before  the 
Carboniferous  or  Coal  age  began,  at  which 
time  he  thinks  the  "conditions"  were  so 
"favorable,"  there  being  so  much  carbon 
in  the  air  that  spontaneous  generation  was 
"  possible "  even  if  it  is  not  now.  Not- 
withstanding the  millions  of  years  thus  in- 
tervening since  this  "parent  of  all  other 
organisms "  was  first  ushered  into  being 
out  of  inorganic  matter,  it  still  continues 
destitute  of  "parts"  or  "organs"  without 
the  slightest  advance  toward  heterogeneous 
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structure, — still  propagates  its  species  by 
the  same  "pinching"  process,  resulting  in 
"self-division;"  and, of  course, without  im- 
provement, since  it  is  still  the  "simplest  of 
all  imaginable  organisms." 

Is  it  at  all  likely,  if  this  moneron  were 
of  such  a  nature  as  to  be  capable  of  vary- 
ing by  adding  extraneous  ingredients  to  its 
"  one  single  substance,"  or  by  developing 
organs  in  its  structureless  and  "homoge- 
neous" body  which  might  lay  the  founda- 
tion for  a  higher  species,  that,  after  this 
enormous  interval  of  time  since  those  favor- 
able Carboniferous  conditions, it  would  not 
show  some  slight  addition  of  substance,  or 
the  smallest  sign  of  developing  organs?  Is 
it  not  an  astonishing  fact,  that,  after  these 
hundreds  of  millions  of  years,  as  most 
evolutionists  estimate  the  interval,  not  one 
moneron  can  be  found  tending  in  any  de- 
gree toward  a  change  from  that  "one  single 
substance"  or  that  organless  body  it  had 
when  first  formed  out  of  inorganic  matter 
by  spontaneous  generation?  Finally,  is  it 
possible  that  at  one  time  only  and  in  one 
place  only  in  the  history  of  this  earth  a 
single  moneron  varied  slightly,  giving  rise 
to  a  variety  of  monera  which  led  on  through 
additional  variations  to  other  varieties,  and 
finally  resulted  in  a  new  specific  organiza- 
tion? This,  as  I  shall  soon  show,  is  virtu- 
ally taught  both  by  Haeckel  and  Darwin. 
If  it  be  so,  that  at  one  time,  in  one  place, 
and  in  one  individual  moneron  only,  such 
variation  occurred  leading  on  to  countless 
varieties  graduated  to  a  new  species  of 
monera,  and  this  again  in  thousands  of 
transitional  varieties  toward  another  speci- 
fic structure,  is  it  possible  to  suppose  that 
not  a  single  descendant  of  any  one  of  these 
thousands  of  improved  varieties  and  species 
of  monera  leading  toward  higher  organisms 
has  come  down  to  us,  and  yet  that  the  ori- 
ginal and  unimproved  species  continues 
throughout  this  long  struggle  for  existence 


in  countless  millions  of  individuals  exactly 
the  same  as  when  first  spontaneously  gen- 
erated? 

Darwin  teaches,  as  I  shall  hereafter  abun- 
dantly show  by  quotations  from  his  volu- 
minous works,  that  the  improved  descend- 
ants of  any  organic  species  in  their  grad- 
ual development  toward  a  higher  grade  of 
structure,  must  invariably  "supplant "  and 
"exterminate  "  the  unimproved  or  parent 
form  in  the  struggle  for  existence,  as  it  is 
only  such  exterminating  process  of  the 
unimproved  individuals,  through  "survival 
of  the  fittest,"  by  which  "natural  selection" 
can  work,  and  solely  through  this  destruc- 
tion of  the  unimproved  by  which  an  ad- 
vance is  made  from  a  lower  toward  a  higher 
grade  of  organic  being.  Three  or  four 
passages,  only,  will  suffice  for  the  present 
argument,  as  follows: — 

"Hence  we  see  why  all  the  species  in  the  same 
region  do  at  least,  if  we  look  to  long  enough  inter- 
vals of  time,  become  modified,  for  otherwise  tktj 
would  become  extinct y 

"  New  varieties  continually  take  the  place  of  and 
supplant  the  parent  forms, " 

**New  and  improved  varieties  vfiU  inevitakij 
supplant  and  exterminate  the  older,** 

*'  In  all  cases  the  new  and  improved  forms  of  life 
tend  to  'supplant  the  old  and  unimproved  forms."^ 
Darwin,  Origin  of  Species^  pp.  264,  266,  292, 413. 

This  legitimate  tendency  of  "survival  of 
the  fittest "  is  reiterated  by  Darwin  in  a 
score  of  different  ways.  If  monera  are  the 
"primeval  parents  of  all  other  organisms," 
as  Haeckel  so  rep>eatedly  tells  us,  then 
according  to  these  citations  from  this 
highest  authority  on  Modem  Evolution, 
there  ought  not  to  be  a  moneron  in  exist- 
ence, since  "new  and  improved  varieties 
will  inevitably  supplant  and  exterminate  the 
older*'  As  the  monera  have  not  beenwr/- 
planted  and  exterminated  by  their  improved 
descendants,  but  are  perhaps  to-day  the 
most  numerous  of  all  living  creatures, 
covering  almost  the  entire  bottom  of  the 
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ocean,  while  their  supposed  improved  de- 
scendants— the  thousands  of  modified  spe- 
cies of  monera,  which,  in  thefvery  nature  of 
things,  were  necessary  in  gradually  ap- 
proaching higher  grades  of  organism — have 
not  a  single  representative,  living  or  fossil- 
ized, to  show  that  such  diverging  varieties 
ever  existed,  is  it  not  the  only  logical  con- 
clusion that  these  monera  never  varied  in 
^  their  structure — never  were  under  the 
control  of  Darwin's  natural  selection — and 
never  produced  any  improved  varieties  at 
all  ? — ^and  consequently  that  Prof.  Haeckel, 
in  thus  recklessly  staking  his  whole  cause 
of  evolution  on  this  **  homogeneous,"  or- 
ganless  creature,  has  deliberately  thrown 
it  away,  and  yielded  the  entire  question  of 
transmutation  of  species  by  natural  selec- 
tion? 

Is  it  possible  that  Professor  Haeckel  can 
be  right  in  regard  to  monera  being  the 
"  primeval  parents  of  all  other  organisms  " 
and  diverging  gradually  under  natural  se- 
lection through  numerous  varieties  and 
specific  forms  which  have  not  left  a  single 
si)ecimen  to  tell  the  tale,  while  monera 
still  exist  by  countless  millions,  and  that 
Darwin  still  tells  the  truth  in  the  following 
quotation  ? — 

"From  these  several  considerations  I  think  it  in- 
evitiibly  follows  that  as  new  species  in  the  course  of 
time  are  formed  through  natural  selection,  others 
will  become  rarer  and  rarer  znd  finally  extinct" — 
Origin  of  Species^  p.  86. 

To  suppose  that  the  very  iaiitest  organ- 
ism, the  weakest^  the  most  defenseless^  the 
best  adapted  as  food  for  others,  and  conse- 
quently the  most  unfit  for  survival,  instead 
of  becoming  "rarer  and  rarer  and  finally 
extinct,"  should  still  exist  in  countless  mil- 
lions,  while  its  thousands  of  supposed  va* 
rieties  which  were  unavoidably  necessary 
for  transmutation  to  higher  species,  should 
have  all  succumbed  without  a  specimen 
remaining   to  indicate  such  transitional 


gradations, — with  Darwin  at  the  same  time 
repeatedly  declaring  that  if  such  liionera 
had  so  varied  and  become  thereby  the 
parents  of  advancing  species,  their  im- 
proved descendants  would  have  "inevit- 

• 

ably"  supplanted  and  exterminated  t\itm, — 
is  a  pitiable,  irrational,  and  puerile  hypo- 
thesis, whose  improbability  can  only  be 
equalled  by  its  absurdity,  and  whose  origi- 
nation can  only  be  accounted  for  either 
as  a  deliberately  planned  burlesque  on 
Darwin's  theory  of  descent,  or  else  as  the 
freak  of  a  scientific  adventurer  incompe- 
tent to  reason  logically  oa  any  philosophi- 
cal question. 

.  I  ought,  perhaps,  to  have  been  a  little 
more  explicit  in  regard  to  the  impossibility 
of  natural  selection  having  anything  to  do 
with  tnanera,  or  other  beings  which  propa- 
gate their  kind  by  a  self -division  of  their 
bodies, owing  to  the  absence  of  "inherited" 
variations.  Let  us  carefully  examine  the 
law  of  transmission  in  the  case  of  such 
beings,  and  see  if  it  does  not  completely 
shut  out  natural  selection  with  its  entire 
paraphernalia  of  "struggle  for  existence" 
and  "survival  of  the  fittest,"  as  explained 
by  Darwin,  and  thus  (^^i^onstrate  the  im- 
possibility of  transmuietion  of  the  lowei 
forms  of  life  into  the  higher  grades  of  or- 
ganic structure. 

Even  supposing  it  possible  for  a  moneron 
of  but  "one  single  substance"  and  organ- 
less,  to  vary  in  its  form  or  substance,  or  to 
take  on  an  extraneous  organ,  such  varia- 
tion could  not  be  perpetuated  and  trans- 
mitted, for  the  reason  that  the  first  self- 
division  of  the  individual  which  had  thus 
varied  would  halve  this  abnormal  or  acci- 
dental peculiarity, — thus  at  once  reducing 
instead  of  augmenting  it,  by  dividing  it 
between  the  two  individual  or  duplicate 
beings,  while  each  additional  subdivision 
in  the  bodies  of  the  descendants  would  re- 
duce the  abnormity  by  a  proportional  dilu- 
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tion  till  it  would  entirely  disappear,  thus 
defying  natural  selection. 

This  would  be  equally  as  true  of  a  bene- 
ficial or  serviceable  variation  as  of  a 
merely  worthless  protuberance  or  excres- 
cence. It  matters  not  of  how  much  value 
a  spontaneous  variation  in  a  moneron  might 
prove  to  be  if  perpetuated  by  being  accu- 
mulated and  augmented  through  natural 
selection,  this  law  of  self -division  precludes 
the  possibility  of  all  such  interference,  for 
a  single  divergence  occurring  among  mil- 
lions of  individuals  would  be  beyond  the 
reach  of  natural  selection,  since  it  would 
commence  running  out  by  this  diluting 
tendency  of  self -division,  as  stated,  without 
a  possible  chance  for  augmentation,  and 
would  thus  soon  become  extinct. 

It  is  perfectly  evident  if  monera  can  or 
do  vary  at  all,  it  is  but  very  seldom,  as  no 
naturalist  has  yet  seen  one  with  even  a 
spontaneous  wart  on  its  little  body.  Hence, 
natural  selection  could  not  begin  to  work 
on  such  a  scarcity  of  material,  even  if  within 
its  law  of  operation,  before  the  pecuHarity 
would  disappear  entirely  by  continual  sub- 
divisions. 

Supp)ose,  for  example,  a  single  moneron 
should  accidentally  vary  by  developing  two 
perfect  eyes  on  some  part  of  its  body.  The 
very  first  self-division  would  either  give 
one  eye  to  each  half,  according  to  the  di- 
rection in  which  the  line  of  division  should 
take  place,  or  else  give  both  eyes  to  one 
half,  which  wolild  leave  the  other  half  ex- 
actly in  its  normal  condition,  the  same  as 
if  no  spontaneous  variation  had  occurred. 
If  one  half  of  the  moneron  should  con- 
tinue to  retain  both  eyes  at  each  self-divi- 
sion, then  natural  selection  could  do  noth- 
ing to  extend  this  improvement  to  any 
other  individual  of  the  race,  as  there  would 
be  no  transmission  of  the  eyes,  and  conse- 
quently no  inheritance  of  them,  and  it  must 
be  remembered  that  "natural  selection  tfrt!f 


only  by  the  accumulation  and  preservation 
of  small  inherited  modifications,"  and  hence 
as  soon  as  that  individual  retaining  the 
two  eyes  should  happen  to  die  there  would 
be  an  end  to  that  variation,  terminating 
and  leaving  the  race  as  blind  as  before, 
and  exactly  the  same  as  if  no  such  an  ac- 
cidental pair  of  eyes  had  been  developed, 
notwithstanding  natural  selection  looked 
on,  so  to  speak,  a  helpless  spectator  all  the 
while.  Even  if  that  individual  half  should 
live  and  retain  the  two  eyes  forever,  such 
a  fact  could  never  result  in  the  improve- 
ment of  another  individual  of  the  race  or 
make  the  slightest  advance  toward  a  trans- 
mutation, since  inheritance  is  entirely  out 
of  the  question. 

But  if,  on  the  other  hand,  this  abnormity 
should  be  equally  divided  between  the  two 
halves  at  the  first  segregation,  giving  one 
eye  to  each  of  the  duplicate  individuals, 
then,  instead  of  the  descendants  from  these 
two  halves  being  benefited  by.  receiving 
each  an  eye  apiece,  the  first  self -division 
of  either  body  having  one  of  the  eyes  would 
either  give  the  single  eye  to  one  half  (which 
would  leave  it  exactly  in  the  position  of  the 
first  moneron  just  described  which  retained 
the  two  eyes),  or  the  eye  would  be  wholly 
destroyed  by  the  line  of  division  passing 
through  it,  thus  annihilating  the  improve- 
ment at  the  second  stage  of  descent,  since 
we  can  not  conceive  any  benefit  to  the  two 
last-named  duplicate  monera  by  having 
half  an  eye  apiece !  And  if  natural  selec- 
tion could  reach  the  case  at  all,  as  we  sec 
it  can  not,  it  would  make  sorry  progress, 
since  it  would  then  find  but  the  cicatrice 
of  an  eye  to  work  on,  which  would  indi- 
cate the  appearance  of  an  eye  less  and  less 
at  each  subsequent  self-division. 

Thus,  by  every  possible  view  of  the  case, 
unsexual  beings,  which  transmit  their  de- 
scendants by  the  self-division  of  their 
bodies, as  did  Haeckel's  "primeval  parents 
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of  all  other  organisms,"  necessarily  shut 
out  the  idea  of  inheritance  as  wholly  im- 
possible in  their  mode  of  descent;  and 
hence,  as  seen  from  the  very  highest  au- 
thority on  the  subject,  natural  selection 
can  do  nothing  for  them  nor  with  them, 
since  any  accidental  or  spontaneous  varia- 
tion which  might  arise  in  an  individual, 
however  beneficial,  would  be  immediately 
destroyed  by  self-division,  or  being  retained 
by  one  half  only  would  die  with  that  half 
and  thus  come  to  an  end,  without  the  pos- 
sibility of  it  being  extended  to  other  indi- 
viduals of  the  race,  much  less  leading  to  a 
transmutation  of  monera  to  monkeys. 

Expressed  syllogistically  the  argument 
becomes  at  once  simple  and  unanswerable, 
as  follows : — 

I. — Without  natural  selection  there  can 
be  no  evolution  or  transmutation  of  one 
species  to  another,  as  both  Haeckel  and 
Darwin  agree. 

11. — ^Without  the  inheritance  of  sponta- 
neous variations  among  the  members  of  a 
species  there  can  be  no  natural  selection, 
since  Darwin  repeatedly  and  in  various 
forms  lays  down  the  law  that  "  natural  se- 
lection acts  only  by  the  accumulation  and 
preservation  of  small  inherited  modifica- 
tions." 

III. — As  there  can  be  no  inheritance  in 
the  true  sense  among  monera  and  no  trans- 
mission of  an  accidental  improvement  to 
descendants,  owing  to  its  immediate  de- 
struction by  self-divisions  or  its  retention 
wholly  by  one  of  the  duplicate  beings,  it 
follows  therefore  that  monera  were  beyond 
the  reach  of  natural  selection,  and  conse- 
quently beyond  the  possibility  of  transmu- 
tation to  another  species. 

IV. — The  general  conclusion  is  there- 
fore unavoidable,  that  Professor  Haeckel's 
basis  of  evolution  has  utterly  broken  down ; 
and  as  Darwin  equally  with  Haeckel  holds 
that  the  first  simple  beings  which  were 


"breathed"  into  by  the  "Creator,"  as  the 
foundation  for  evolution,  were  without  sex 
and  propagated  by  self-division,  his  theory 
of  primal  transmutation  from  such  unsex- 
ual  beings  has  likewise  gone  by  the  board. 

Clearly,then,by  the  repeatedly  expressed 
views  of  both  Haeckel  and  Darwin  as  to 
the  scope  and  powers  of  natural  selection 
in  dealing  "only"  with  "inherited  "  modi- 
fications, the  spontaneously  generated  mon- 
era of  the  former  and  the  "few  simple 
beings"  of  the  latter  were  necessarily  be- 
yond the  range  of  Darwin's  great  transmut- 
ing law;  consequently  Professor  Haeckel's 
brilliant  spontaneous  inauguration  of  life 
and  evolution  by  a  natural  chain  of  de- 
scent from  man  down  to  nothing,  forming 
thus  a  philosophical  connection  between 
Kant's  Cosmogony  and  Lamarck's  Theory 
of  Descent,  has  proved  a  total  and  igno- 
minious failure.  He  must  therefore  man- 
age in  some  way  to  get  up  another  "  spon- 
taneous generation  "  a  few  steps  in  advance 
of  monera — beings  composed  of  more  than 
"one  single  substance,"  with  a  structure 
capable  of  differentiating  and  correlating, 
— not  like  his  lumps  of  albumen,  "without 
parts  or  organs";  and  even  then,  if  they 
dg  not  embrace  some  other  mode  of  trans- 
mitting their  peculiarities  to  descendants 
than  self-division  of  their  bodies,  he  might 
as  well  frankly  abandon  his  absurd  policy 
of  spontaneity,  and  acknowledge  as  does 
Darwin  that  an  infinite  "Creator"  was  at 
the  bottom  of  the  work,  breathing  into  the 
first  organic  creatures  the  breath  of  life; 
though  it  is  evident,  had  Darwin  foreseen 
the  utter  powerlessness  of  natural  selection 
in  doing  anything  with  creatures  which 
propagate  their  kind  by  self-division,  for 
the  want  of  inheritance,  he  would  have 
taken  the  precaution  to  see  that  his  "  Cre- 
ator" should  have  "breathed"  into  a  class 
of  "beings"  not  quite  so  "simple." 

But  even  supposing,  for  the  sake  of  the 
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argument,  that  the  self-divisions  among 
monera  were  in  every  way  equivalent 
to  the  sexual  transmissions  of  offspring 
among  higher  species,  is  it  possible  for  an 
accidental  peculiarity,  however  beneficial, 
occurring  in  a  single  individual,  to  be  so 
favored  by  natural  selection  as  to  be  per- 
petuated, and  thus  made  to  improve  the 
race  or  species  to  which  such  individual 
belongs?  I  answer  emphatically  that  even 
in  our  higher  genera  and  species  of  mam- 
mals the  most  marked  and  useful  variation 
spontaneously  occurring,  unless  under 
compulsory  separation  and  methodical  se- 
lection, would  be  immediately  lost  and  ob- 
literated by  promiscuous  intercrossing  with 
the  normal  individuals  of  the  same  species, ' 
and  that  no  possible  influence  of  natural 
selection  could  prevent  such  obliteration 
of  abnormity  or  cause  it  to  advance  the 
race  one  iota  in  a  transmutation  of  that 
species  toward  another. 

The  direct  and  natural  tendency  of  an 
abnormal  structure  to  run  out  and  disap- 
pear of  itself  in  a  ferine  state,  or  when  not 
continuously  cultivated  by  intelligent  se- 
lection, is  admitted  among  naturalists  gen- 
erally. This,  added  to  the  fact  of  promis- 
cuous intercrossing  in  a  state  of  nature, 
would  immediately  dilute  and  then  destroy 
any  spontaneous  deviation  of  structure, 
however  useful,  before  natural  selection 
or  survival  of  the  fittest  would  have  time 
to  make  the  least  advance  toward  im- 
provement. 

Suppose,  for  example,  among  wild  asses, 
which  exist  in  herds  of  thousands,  a  male 
should  be  bom  with  a  single  horn  in  the 
middle  of  the  forehead.  Although  this 
weapon  would  be  of  great  service  in  offense* 
and  defense  among  its  fellows  in  mastering 
the  males  and  getting  possession  of  the 
females,  as  Darwin  claims,  yet  its  first  off- 
spring would  either  be  hornless  by  a  natu- 
ral reversion  or  possess  but  stunted  horns, 
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being  one  half  diluted  by  .the  normal  fe 
male  structure.  This  horn  peculiarity  i 
the  second  generation,  would,  by  reversion 
and  natural  dilution,  no  doubt  almost  en- 
tirely  disappear;  while  in  the  third  genera- 
tion  not  a  scmtilla  of  the  abnormity  would 
probably  be  seen.  This  is  shown  by  ob- 
servation,  and  corroborated  by  reason,  to 
be  the  natural  tendency  of  all  abnormities 
when  not  restrained  by  methodical  selec- 
tion and  intelligent  culture. 

I  will  now  proceed  to  demonstrate  this* 
principle  to  the  reader's  satisfaction  by 
adducing  the  evidence  of  the  highest  liv- 
ing authority  on  this  subject — Mr.  Darwin 
himself.     He  says: — 

"  I  saw  also  that  the  preservation  in  a  stale  <rf 
nature  oi  any  occasional  deviation  of  structure ^  suck 
as  a  monstrosity ^  would  be  a  rare  event ;  and  that  il 
at  first  preserved  it  would  generally  /!^ /(;// i^  xo^ 
sequent  intercrossing  with  ordinary  individotls.**— 
Origin  of  Species^  p.  71. 

**  But  we  have  no  evidence  of  the  appearance,  or 
of  the  continued  procreation  under  nature,  oiahrupi 
modifications  of  structure;  and  various  general  rei' 
sons  could  be  assigned  against  suck  a  heHef:  for  in- 
stance,  TofV^M/  separation  a  single  monstrous  varia- 
tion would  almost  certainly  be  soon  obliterated  h 
crossing.** — Variation  of  Animals  and  Planis^yd 
ii.,  p.  495. 

I  would  now  appeal  to  the  reader,  and 
candidly  ask  him  if  Darwin  has  not  liter- 
ally  and  without  any  forced  construction 
of  his  words  surrendered  the  whole  theory 
of  natural  selection  preserving  and  accu- 
mulating small  inherited  modifications, 
and  thus  finally  so  changing  the  form  and 
structure  of  one  species  as  to  transmute  it 
into  another?  To  admit  that  an  "abrupt 
modification,"  a  "single  monstrous  varia- 
tion," or  an  "occasional  deviation  of  struc- 
ture such  as  a  monstrosity,"  would  be  lost 
by  "intercrossing  with  ordinary  individ- 
uals" and  thus  "obliterated,"  in  the  very 
face  and  eyes  of  natural  selection  power- 
less to  prevent  it,  is  an  absolute  yielding 
of  the  whole  question  which  he  has  labored 
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so  long  and  so  persistently  to  establish;  for 
if  natural  selection  can  not  preserve,  or 
save  from  being  **lost,"  a  marked  "modifi- 
cation," how  in  the  name  of  natural  science 
and  common  reason  can  a  small  variation 
be  saved  from  thus  being  lost  under  the 
same  conditions? 

Is  there  any  essential  difference,  in  the 
nature  of  things,  between  a  large  variation 
and  a  small  one  which  should  give  the  ad- 
vantage to  the  small  one  as  to  the  chances 
of  being  perpetuated  by  natural  selection? 
Common  sense  would  suggest  that  the  ad- 
vantage should  be  the  other  way.  Darwin 
does  not  pretend  at  all,  in  any  part  of  his 
writings,  that  there  is  the  least  difference 
essentially  in  their  nature  except  as  to 
prominence;  but  right  to  the  contrary,  as- 
serting repeatedly  that  a  monstrosity  is 
only  a  larger  grade  of  variation,  yet  of  the 
same  nature,  and  with  no  line  separating 
the  large  from  the  small  by  which  to  pre- 
vent their  graduation  into  each  other. 
Hear  him: — 

"  Monstrosities  can  not  be  separated  by  any  dis- 
tinct line  from  slighter  variations.** — Ori^n  of 
S^cies^  p.  6. 

"Monstrosities  graduate  so  insensibly  into  mere 
variations  that  it  is  impossible  to  separate  them,'* — 
Animals  and  Plants^  vol  ii.,  p.  306. 

Here,  then,  unless  language  in  England 
means  something  altogether  different  from 
what  it  is  understood  to  signify  in  the 
United  States,  the  whole  bottom  falls  out 
of  natural  selection,  b/  this  truthful  and 
most  rational  inculcation  of  Mr.  Darwin 
himself  in  regard  to  all  accidental  varia- 
tions in  a  species,  whether  large  or  small, 
being  of  the  same  nature;  and  also  by  his 
distinct  admission,  which  every  one  must 
acknowledge  to  be  correct,  that  even  the 
most  marked  and  prominent  variations 
which  occur  in  a  species  will  be  obliterated 
by  intercrossing,  notwithstanding  the  pres- 
ence of  natural  selection  and  survival  of 
the  fittest ! 


Not  only  is  there  no  line  separating 
prominent  deviations  in  a  species  from 
slighter  variations,  thus  making  monstrosi- 
ties and  small  divergencies  one  and  the 
same  thing  except  as  to  quantity,  but  they 
are  proved  to  be  of  exactly  the  same  nature 
by  being  caused  in  the  same  manner  and 
under  similar  conditions: — 

"All  such  changes  of  structure,  whether  «r/^«^(K 
slight  or  strongly  marked^  which  appear  among 
many  individuals  living  together,  may  be  considered 
as  the  indefinite  effects  of  the  conditions  of  life  on 
each  individual  organism." — Origin  of  Species  ;^,t. 

Thus,  as  in  the  case  of  monera,  where 
propagation  of  the  race  is  by  self-division, 
we  see  in  higher  grades  of  organism  tht 
same  result,  and  that  no  variation  can  be 
perpetuated  where  individuals  of  the  spe^ 
cies  are  left  free  to  mingle  and  intercross; 
and  therefore  there  is  no  power  in  Nature 
nor  in  natural  selection  to  transmute  one 
species  into  another,since  neither  Darwin, 
Huxley,  nor  Haeckel  claims  such  a  thing 
to  be  possible,  only  by  the  rigid  preserva- 
tion for  long  intervals  of  time  of  the  spon- 
taneous variations  which  naturally  occur 
in  a  species.  As  such  spontaneous  varia^ 
tions,  whether  large  or  small,will  be  "lost,** 
as  Darwin  admits,  if  left  free  or  without 
forcible  separation  and  intelligent  selec* 
tion,  there  has  therefore  never  been  a 
power  in  Nature  capable  of  causing  the 
transmutation  even  of  a  sheep  into  a  goat 
or  of  a  duck  into  a  goose.  It  being  thus 
broadly  conceded  by  Darwin  that  a  mon- 
strosity can  not  be  saved  by  natural  selec- 
tion and  made  available  for  transmutation, 
and  then  quite  as  broadly  admitted  that 
there  is  not  the  least  difference  between  a 
monstrosity  and  "lesser  variations"  except 
as  to  size  and  quantity,  what  need  we  of 
further  witness?  We  might  well  repeat  the 
words  of  a  very  emphatic  speaker,  and  apply 
them  to  Mr.  Darwin — "Out  of  thine  own 
mouth  will  I  judge  thee." 
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But  a  word  or  two  more  right  here  with 
Mr.  Darwin  and  his  favorite  theory  of  nat- 
ural selection,  though  this  is  hardly  the 
proper  place  to  begin  the  review  of  his 
special  and  peculiar  arguments,  which  I 
had  not  intended  to  touch  till  the  begin- 
ning of  the  next  chapter;  but  as  the  dis- 
cussion bears  directly  on  the  subject  of  the 
transmutation  of  monera,  and  since  we  are 
now  upon  one  of  the  very  weak  points  of 
the  theory  in  the  self-stultifying  position 
of  this  great  author  in  regard  to  monstrosi- 
ties and  lesser  variations,  I  want  to  find 
out  from  Mr.  Darwin,  while  the  subject  is 
fresh  in  the  mind  of  the  reader, what  is  the 
matter  with  natural  selection  that  it  can 
not  manage  to  utilize  a  distinct  or  promi- 
nent variation  and  turn  it  to  account  in 
the  transmutation  of  a  species  when  it  can 
utilize  small  divergencies  to  such  an  extent 
as  to  convert  an  oyster  into  an  alligator,  a 
fish  into  a  kangaroo,  or  a  mouse  into  ari 
elephant? 

According  to  this  author's  general  opin- 
ion of  natural  selection,  as  expressed  in 
numerous  places  throughout  his  various 
works,  it  far  surpasses  man's  powers  of 
comprehension,  discrimination,  and  selec- 
tive judgment;  in  fact,  he  insists  that  it  is 
as  far  superior  to  man  and  his  best  efforts 
in  improving  a  species  by  methodical  or 
intelligent  selection  "as  the  works  of  the 
.Creator  are  to  those  of  man,"  or  "the  works 
of  Nature  are  to  those  of  art." 

Look  at  the  following  graphic  descrip- 
tion of  natural  selection  v — 

"If  man  can  hy patience  select  variations  useful 
to  him,  why,  under  changing  and  complex  condi- 
tions of  life,  should  not  variations  useful  to  Nature's 
living  products  often  arise  and  be  preserved  or  se- 
lected? What  limit  can  be  put  to  this  power,  act- 
ing during  long  ages  and  rigidly  scrutinizing  the 
whole  constitution,  structure,  and  habits,  of  each 
creature, — favoring  the  good  and  rejecting  the  bad  ? 
I  can  see  no  limit  to  this  power  in  slowly  and  beau- 
tifully adapting  each  form  to  the  most  complex  re- 
iations  of  life.     The  theory  of  natural  selection. 


even  if  we  look  no  further  than  this,  seems  to  be  in 
the  highest  degree  probable." 

*'£ut  natural  selection,  as  we  shall  hereafter  see, 
is  a  power  incessantly  ready  for  action^  and  is  Jb 
immeasurably  superior  to  man's  feebU  efforts  as  the 
works  of  Nature  are  to  those  of  art." 

Speaking  of  the  eye  as  the  work  of  natiu^ 
selection,  he  says : — 

*  *  Selection  will  pick  out  with  unerring  skill  eich 
improvement.  Let  this  process  go  on  for  milhoos 
of  years  .  .  .  and  may  we  not  believe  that  a  living 
optical  instrument  might  thus  be  formed  as  superior 
to  one  of  glass  as  the  works  of  the  Creator  art  t» 
those  of  man?** — Origin  of  Species ^  pp.49, 146,412. 

Yet  with  all  this  wonderful  superiority 
of  natural  selection  over  man's  power  in 
cultivating  a  species,  Darwin  admits  in 
another  part  of  his  book  that  man  can  take 
a  monstrous  or  half-monstrous  form, or  any 
visible  improvement  or  variation  in  a  spe- 
cies, separate  the  being  thus  diverging  from 
the  normal  creatures,  and,  by  methodical 
selection  and  the  prevention  of  free  inter- 
crossing can  soon  create  a  distinct  breed. 
He  says: — 

"He  [the  breeder]  often  begins  his  selections  hj 
some  Jialf -monstrous  form y  or  at  least  by  some  modi- 
fication prominent  enough  to  catch  the  eye."— 
Origin  of  Species,  p.  65. 

But  man  can  not  even  do  this  without 
great  care,  great  and  long  experience,  a 
most  accurate  eye  and  discriminating 
judgjnent.  Lacking  any  of  these  quali- 
fications, his  efforts  will  prove  a  failure. 
Darwin,  speaking  of  methodical  selecticm, 
says : — 

**Not  one  man  in  a  thousand  has  accuraqr  of 

eye  and  judgment  sufficient  to  become  an  eminent 

breeder.     If  gifted  with   these  qualities,  and  be 

studies  his  subject  for  years,  and  devotes  his  lifetime 

to  it  with  indomitable  perseverance,  he  will  succeed, 

'  and  may  make  great   improvemenU;  if  he  wants 

any  of  these  qualities  he  will  assuredly  fail    Few 

'  would  readily  believe  in  the  natural  capacity  and 

I  years  of  practice  requisite  to  become  even  a  skillfnl 

pigeon-fancier."— C^rf^fm  of  Species,  p.  23. 

Now,  putting  these  things  all  together, 
we  have  a  mass  of  contradictions  which 
might  not  at  first  impress  the  superficial 
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reader,  but  which,  when  carefully  looked 
into,  utterly  and  hopelessly  breaks  down 
natural  selection  as  an  efficient  means  in 
Nature  for  the  transmutation  of  species, 
as  claimed  by  Darwin. 

In  the  first  place,  natural  selection  is'far 
superior  to  man's  powers  in  improving  a 
species  by  taking  advantage  of  and  pre- 
ser\'ing  spontaneous  variations. 

In  the  next  place,  natural  selection  can 
do  nothing  with  a  monstrosity  or  a  promi- 
nent variation,  but  allows  it  to  die  out  at 
once  by  intercrossing;  while  man, so  vastly 
inferior, — as  far  beneath  this  marvelous 
law  of  Darwin  as  the  ^orks  of  man  are 
beneath  those  of  the  Creator, — *^ begins  his 
selections  by  some  half -monstrous  form*^  and 
90  on  down  in  his  "  feeble  efforts "  can 
operate  on  any  deviation  of  structure  visi- 
ble by  the  microscope;  while  natural  selec- 
tion, with  its  vastly  superior  powers,  not 
only  fails  on  monstrous  and  half-monstrous 
deviations,  allowing  them  to  be  "  lost "  for 
want  of  man's  power  of  separating  them 
from  the  common  herd,  but  it  also  fails  in 
the  same  manner  on  all  smaller  variations 
for  reasons  before  shown,  as  they  are  all 
of  the  same  nature  and  caused  by  the  same 
conditions,  with  no  difference  between 
them  (except  in  quantity,  giving  the  prefer- 
ence by  all  odds  to  the  larger  divergencies^ 
if  natural  selection  had  a  hundredth  part 
the  "capacity"  of  the  breeder),  since  all 
kinds  of  variations  come  under  the  same 
law.  graduating  "insensibly"  into  each 
other,  with  no  line  separating  the  large 
from  the  small. 

Then  man,  notwithstanding  his  manifest 
superiority  in  saving  large  and  small  varia- 
tions, can  do  nothing  in  the  work  of  selec- 
tion or  the  improvement  of  a  breed,  if  he 
lacks  the  ** accuracy  of  eye  and  Judgment** 
and  "natural  capacity^** — he  must  studyhis 
subject  with perseirerance, — and  "if  he  lacks 
any  of  these  qualities  he  will  assuredly 


fail**  Yet  natural  selection, without  "eyes," 
without  "judgment,"  with  no  "capacity," 
no  "patience,"  no  "perseverance,"  no  sense, 
and  no  intellect, — incapable  of  saving  the 
largest  or  the  smallest  variation  from  being 
lost  by  intercrossing,' — is  described  by  Dar- 
win as  ^^  rigidly  scrutinizing  the  whole  con- 
stitution,  structure^  and  habits  of  each  crea- 
ture,— favoring  the  good  and  rejecting  the 
bad," — "will  fick  out  with  unerring  skill 
each  improvement,* — so  "immeasurably  su- 
perior to  man's  feeble  efforts"  that  he  "can 
see  no  limit  to  this  power  in  slowly  and 
beautifully"  transmuting  a  tadpole  into  a 
lion  or  a  moneron  into  a  monkey!  Yet  it 
can  not  preserve  from  being  lost  the  most 
palpable  variation  m  a  species,  which  the 
commonest  breeder  could  easily  "pick  out," 
then  utilize  and  convert  into  a  distinct 
breed. 

Such  is  a  hurried  glance  at  the  incon- 
gruous absurdities  into  which  Darwin  is 
involved  by  his  futile  attempts  to  make 
this  ridiculous  law  of  natural  selection 
take  the  place  and  assume  the  role  of  u 
God. 

Before  concluding  this  chapter  I  must 
refer  to  an  intimation  I  made  some  time 
ago, that,  according  to  the  teaching  of  both 
Haeckel  and  Darwin,there  can  be  but  one 
"center  of  creation"  for  any  species;  or, in 
other  words,  that  the  variation  which  leads 
to  a  variety  of  structure,  and  thence  on 
through  other  variations  to  species,  genera, 
families,  orders,  and  classes,  could  never, 
in  the  very  nature  of  things,  occur  but  at 
one  time  and  in  one  place.  Let  us  now 
see  if  this  is  not  substantially  so: — 

"  Every  animal  and  vegetable  species  has  arisen 
only  once  in  the  course  of  time  and  only  in  one  place 
on  the  earth — its  so-called  'center  of  creation* — ^by 
natural  selection.  I  share  this  opinion  of  Darwin's. 
.  .  .  For  it  is  quite  incredible,  or  could  at  least  only 
be  an  exceedingly  rare  accident,  that  all  the  mani- 
fold and  complicated  circumstances — all  the  differ- 
ent conditions  for  the  struggle  for  life,  which  infltt- 
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ence  the  origin  of  a  new  species  by  natural  selection 
—should  have  worked  together  in  exactly  the  same 
agreement  and  combination  more  than  once  in  the 
earth's  history,  or  should  have  been  active  at  the 
same  time  at  several  different  points  of  the  earth's 
surface." — Haeckel,  History  of  Creation^  vol.  i., 

p.  352. 

**  Hence  it  seems  to  me,  as  it  has  to  many  other 
naturalists,  that  the  view  of  each  species  having 
been  prodtued  in  one  area  alone ^  and  having  subse- 
quently migrated  from  that  area  as  far  as  its  powers 
of  migration  and  subsistence  under  past  and  present 
conditions  permitted,  is  the  most  probable  *^ — Dar- 
win, Origin  of  Species^  p.  321. 

Though  Haeckel  supposes  that  in  the 
lower  forms  of  life,  such  as  monera,  amcB- 
bae,  protista,  &c.,  it  might  be  possible  for 
the  same  variation  to  have  occurred  at 
different  times  and  in  more  than  one  place 
(which  I  will  show  involves  all  the  conse- 
quences of  the  above  fatal  position),  yet 
when  the  organism  had  become  sufficiently 
differentiated  to  form  a  heterogeneous 
structure,  the  occurrence  of  a  variation 
which  would  inaugurate  a  new  species  in 
more  than  one  place  and  at  more  than  one 
time  he  thinks  could  not  happen, consider- 
ing the  infinite  chances  to  the  contrary. 

Let  us  naw  look,  for  a  few  moments,  at 
the  direct  tendency  and  result  of  this  es- 
sential feature  of  the  evolution  theory  as 
perfected  under  natural  selection.  If  the 
origin  of  a  species  could  not  occur  only  at 
one  time  and  in  one  place,  it  could  only 
receive  its  first  impulse  by  a  chance  or 
spontaneous  variation  of  one  individualy — 
the  single,  identical  being,  which  actually 
did  so  vary  at  that  time  and  place^  which 
variation  was  taken  up  by  its  descendants, 
augmented  and  accumulated  by  survival 
of  the  fittest  and  preserved  by  natural  se- 
lection till  it  ran  all  the  way  from  a  variety, 
faintly  marked,  to  a  well-defined  specific 
structure. 

This,  then,  being  the  law  under  which 
a  new  species  must  be  formed  by  natural 
selection,  the  tenure  of  man's  existence  on 


this  earth  (if  Darwinism  be  true,  and  if 
there  be  no  supervising  intelligence  above 
Nature  controlling  its  affairs)  has  for  count- 
less millions  of  times  hung  upon  the  merest 
thread  of  contingency, — the  merest  acci- 
dent  of  a  certain  spontaneous  variation 
occurring  in  some  animal  in  a  certain 
place  and  at  a  certain  time,  and  this  con- 
tingency repeated  with  each  of  the  millions 
of  varieties  and  species  living  and  extinct, 
through  which  man's  lineal  descent  can  be 
traced  from  the  time  he  branched  off  from 
the  monkey  down  to  the  lowest  form  of 
life — the  moneron. 

To  begin  with  the  monkey,  let  us  take 
a  moderate  survey  of  man's  tenure  of  being 
and  the  infinite  chances  through  which  he 
has  passed.  At  one  time  and  "in  only 
one  place  on  the  earth,"  when  no  human 
being  existed,  a  certain  monkey — accord- 
ing to  all  evolutionists — possibly  an  orang- 
outang, was  bom,  having  a  slighdy  larger 
brain  or  some  other  structural  variation 
pointing  faintly  toward  the  future  human 
race.  This  exact  spontaneous  variation, 
whatever  it  was,  had  never  before  occurred 
and  could  never  occur  afterward,  counting 
the  chances,  since  had  it  occurred  before 
or  after,  there  would  have  been  other  races 
of  human  beings,  which  Darwin  distinctly 
asserts  could  not  have  been  the  case.  It 
follows,  then,  that  had  this  little  orang 
died  before  maturity  (or  without  trans- 
mitting its  peculiarity  to  its  offspring)  by 
one  of  the  thousands  of  accidents  to  which 
monkey-life  was  liable,  no  human  being 
would  ever  have  lived  upon  this  earth,  be- 
cause no  other  time  nor  place  nor  little 
monkey  would  have  answered  the  purjwse. 
Not  only  so,  but  had  the  mother  of  that 
little  orang  died  before  its  birth,  or  had 
any  one  of  her  long  line  of  ancestors 
(counted  perhaps  by  millions,  since  the 
first  monkey  was  developed  from  the  dog) 
accidentally  died  without  progeny,  it  would 
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have  severed  the  lineal  chain,  and  would 
have  inevitably  prevented  the  existence  of 
the  mother,  and  consequently  of  the  little 
orang  with  a  high  forehead,  and  hence  the 
earth  to-day  would  hold  no  organic  being 
higher  than  the  quadrumana!  Are  evolu- 
tionists prepared  to  accept  these  millions 
of  contingencies  for  man's  existence  on 
earth,  going  no  farther  back  than  his  lineal 
relationship  with  monkeys? — and  then  are 
they  ready  to  believe  that  had  one  of  those 
millions  of  contingencies  occurred,  no 
power  above  Nature  exists  to  remedy  the 
awful  defect? 

The  same  statement  may  be  made  con- 
cerning the  dog  genus,  and  that  one  final 
and  marvelous  spontaneous  variation  in  a 
single  puppy  which  faintly  pointed  toward 
the  lemur,  and  through  it  toward  the  higher 
monkey  species.  As  such  a  puppy  could 
never  have  been  bom,  and  such  a  pecu- 
liarity could  never  have  occurred  "in  only 
one  place  on  the  earth,"  and  as  no  other 
mother  could  ever  have  produced  it,  con- 
sequently, had  that  particular  puppy  died 
before  maturity  or  the  mother  before  its 
birth,  or  had  any  one  of  the  millions  of  her 
lineal  ancestors,  such  as  jackals,  foxes, 
wolves,  hyenas,  &c.,  died  without  progeny, 
there  never  could  have  been  a  monkey  on 
this  earth  any  more  than  an  Israelite  could 
now  exist,  according  to  evolution,  had 
Abraham  died  in  infancy.  Thus  each 
species,  through  whicli  the  line  of  consan- 
guinity passes,  as  taught  by  Darwin,  adds 
other  countless  millions  of  contingencies 
against  the  existence  of  the  human  race. 
Then,  beyond  the  jackals,  wolves,  foxes, 
&€.,  the  same  unnumbered  millions  of  con- 
tmgencies  occur  in  connection  with  each 
one  of  that  particular  puppy's  more  remote 
ancestors,  such  as  marsupials,  amphibia, 
batrachia,  reptilia,  fishes,  Crustacea,  mol- 
lusca,  &c.,  on  down  toward  the  moneron, 
among  each  one  of  which  the  slightest  cir- 


cumstance would  have  lorever  prevented 
the  existence  of  man  on  the  earth.  Any 
single  link  broken  in  this  inconceivable 
chain  of  heredity, — the  death  of  a  certain 
fish  before  it  had  spawned  in  the  far-off 
Devonian  age, — the  failure  of  a  certain 
one  of  its  eggs  to  hatch  through  which  the 
line  of  descent  had  to  come, — the  acci- 
dental crushing  of  a  single  oyster  or  jan- 
thina  by  the  falling  of  a  rock  in  the  almost 
lifeless  Laurentian  period, — would  have 
severed  the  chain  of  man's  lineal  descent 
en  route  from  the  moneron,  and,  according 
to  these  great  teachers  of  science,  would 
not  only  have  forever  prevented  man's  ex- 
istence on  earth,  but  would  have  equally 
prevented  the  existence  of  all  other  or- 
ganic beings  above  that  particular  fish  or 
mollusk.  Man's  destiny  hinged  upon  the 
very  contingencies  here  named,  because  no 
other  fish  and  no  other  mollusk  could  have 
had  all  the  environments  and  surrounding 
influences  to  produce  the  peculiar  varia- 
tions required  to  lead  on  the  lineal  thread 
which  should  ultimately  develop  into  the 
human  race. 

But  I  will  even  go  further  in  this  matter 
of  contingencies.  I  will  follow  Professor 
Haeckel  back  to  that  moneron  which  some 
time  in  the  inconceivably  remote  primary 
epoch  was  spontaneously  generated  by  the 
accidental  carbonizing  of  an  accidental 
grain  of  albumen  which  had  by  accident 
collected  through  the  interaction  of  inor- 
ganic forces, — that  momron  which  he  says 
is  the  "  primeval  parent  of  all  other  organ- 
isms,"—  that  moneron  which  was  the  re- 
mote ancestor  of  some  other  far-off  mone- 
ron  in  the  Carboniferous  age,  which  acci- 
dentally varied  and  then  transmitted  its 
peculiarity,  in  some  manner  to  mortals  un- 
known, to  some  other  moneron  with  addi- 
tional improvements, — that  to  another  and 
so  on  till  a  new  and  higher  species  of  ani- 
mals was  developed. 
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It  is  true  Professor  Haeckel  thinks  it 
possible  that  more  than  one  spontaneous 
generation  of  monera  may  have  occurred 
in  different  epochs  of  the  earth's  history, 
but  that  has  nothing  to  do  with  that  one 
single  moneron  which  was  first  in  the  long 
line  of  man's  ancestors.  A  hundred  thou- 
sand individual  monera  may  have  spon- 
taneously generated  at  different  ages  of  the 
world,  and  thus  have  given  rise  to  as  many 
species  of  monera,  but  out  of  all  these  races 
one  only  can  be  t/ie  primeval  race  through 
whose  chain  of  successive  self-divisions  mans 
lineal  descent  runs  bcuk  to  some  one  individ- 
ual moneron  spontaneously  generated!  It  is 
as  impossible  for  two  such  spontaneously 
generated  primeval  monera  to  be  both  the 
progenitors  of  the  line  leading  to  man  as 
for  a  child  to  have  two  actual  fathers  or 
two  natal  mothers.  Whatever  the  other 
races  of  monera,  which  may  have  been 
spontaneously  generated,  did  or  may  have 
done,  they  never  did  originate  a  line  leading 
toufard  a  human  racCy  since  such  a  line  could 
occur  in  its  primeval  spontaneous  start  at  but 
one  time  and  in  but  one  place.  Hence,  we 
reach  the  startling  and  almost  paralyzing 
fact,  that,  had  there  been  a  little  stone,  no 
larger  than  a  penny,  lying  over  the  exact 
spot  where  that  first  moneron — man's 
"primeval  parent " — was  spontaneously 
generating,  no  such  a  marvelous  event 
could  have  taken  place.  The  race  of  mon- 
era descending  from  that  single  head  would 
never  have  existed, — those  peculiar  varia- 
tions which  some  one  of  its  millions  of  de- 
scendants must  have  developed,  and  which 
led  on  to  higher  organisms  and  through 
them  to  still  higher,  could  never  have  oc- 
curred,— and  consequently  man  would 
.  never  have  had  an  existence  on  earth,  nor 
would  any  other  living  creature  higher  than 
these  "homogeneous" lumps  of  albumen! 


Yes,  this  great  scientist,  who  would  ^vc 
us  a  plausible  and  simple  solution  of  the 
mighty  problem  of  man's  origin,  and  a  con- 
sistent, philosophical,  natural^xposilion  of 
"Creation,"  by  linking  Kant's  Cosmogony 
with  Darwin's  Natural  Selection, cemented 
by  spontaneous    generation, — who  would 
brush  aside  from  the  problem  the  inconsis- 
tencies and  superstitious  puerilities  of  mir- 
aculous intervention  on  the  part  of  a  myth- 
ical God, — who  would  give  us  a  rational 
conception  of  man's  important  relationship 
to  the  universe  as  the  intellectual  head  of 
all  organic  beings, — tells  us  that  had  ^bubble 
of  sea-water  burst  at  one  time  on  the  mar- 
gin of  some  estuary  a  thousand  million 
years  ago  (disconnecting  or  disturbing  the 
atoms  of  inorganic  matter  which  had  fallen 
by  chance  together,  and  which  were  acci- 
dentally evolving  from  nothing  a  grain  of 
mucus,  which  would,  if  left  undisturbed, 
be  spontaneously  generated  by  an  accident- 
al breath  of  carbon  into  a  certain  moneron 
which  was  to  be  the  "  primeval  parent  of 
all   other   organisms,")   then  man  would 
never  have  lived,  and  there  is  no  power — 
no  intelligence  in  the  universe — capable  of 
correcting  the  terrible  effects  of  the  noise- 
less explosion  of  that  fatal  bubble!    Are 
evolutionists  and  spontaneous  generation- 
ists  prepared  to  accept  the  legitimate  and 
logical  consequences  of  such  an  array  of 
contingencies,  each  one  of  which  suspended 
the  existence  of  the*  human  race  by  less 
than  a  hair  ?    To  accept  these  numberless 
millions  of  chances  as  having  actually  ex-, 
isted,  on  each  one  of  which  the  destiny  of 
our  race  was  suspended,  yet  without  any 
one  of  them  having  given  way  or  failed  to 
make  the  connection  by  which  man's  exist- 
ence on  earth  was  secured,  is  a  more  stupen- 
dous miracle  a  thousand-fold  than  was  ever 
believed  in  by  either  Christian  or  Jew. 


Chat.  viiL       EvoluttOH. — Its  Strongest  Arguments. 


401 


Chapter  VIII. 


EVOLUTION.— ITS  STRONGEST  ARGUMENTS 

EXAMINED, 


Argaments  stated  which  Evolationists  regard  as  unanswerable.**— They  have  never  been  met  or  erca 
itoted  in  anj  review  of  Darwinism. — This  fact  thrown  scathingly  into  the  teeth  of  Opponents  of  the 
system  by  Haeckel  and  other  writers. —  The  author  pledges  himself  to  skulk  no  Fact  nor  Argument 
adduced  in  support  of  Evolution. — A  Fundamental  Principle  underlyiog  all  these  Problems  to  be  first 
established. — An  Absolute  Scientific  Demonstration  that  the  Life  and  Mental  Powers  of  eveiy  living 
creature  constitute  an  Intangible  yet  Substantial  Organism  as  real  as  the  Anatomical  Structure. —  Dar- 
win's Theory  of  Reversionary  Action,  as  one  of  his  strongest  classes  of  Facts,  examined. — A  terrible 
Table  of  Figures  arrayed  against,  him. — The  Impossibility  of  Reversions  Positively  Demonstrated. — The 
entire  Doctrine  of  Inheritance  misunderstood. — Transmission  even  from  Father  to  Son  through  Corpo- 
real Organism  an  Absolute  Impossibility. — ^With  the  Failure  of  Darwin's  Idea  of  Reversions,  Evolution 
necessarily  breaks  down. — Another  Demonstration  that  the  Life  and  Mind  constitute  a  Substantial  Or- 
ganism within  the  Corporeal  Structure. —  Transmission  and  Inheritance  of  an  Acquired  Habit  among 
Animals  explained. —  Darwin  implores  an  Explanation,  however  imperfect. —  The  Great  Problems  and 
Facts  of  Embryology  examined. —  They  are  turned  against  Evolutionists,  and  their  Theory  overthrown 
by  thena. — Haeckel's  Plates^  showing  the  Similar  Appearance  of  all  Embryos,  prove  too  much  for  the 
Theory. —  He  destroys  Evolution  by  his  efforts  to  aid  it. —  Darwin  proves  that  Man  descended  from 
Lower  Animab  by  the  exact  similarity  of  all  Ovules. —  This  Fact  fatally  turned  against  him. —  Darwin's 
Provisional  Hypothesis  of  Pangenesis  and  Gemmules  shown  to  be  Utterly  Impracticable  and  Absurd.— 
The  Author's  New  Hypothesis,  by  which  the  Problems  of  Embryology,  Reversions,  Monstrosities,  Ru- 
dimentary Organs,  &c.,  may  be  solved. — The  Only  Attempt  at  Explanation  ever  made,  except  by  the 
Theory  of  Descent  and  Transmutation. — ^The  New  Hypothesis  supported  and  corroborated  by  Darwin'a 
Assumptions. — The  Author's  Hypothesis  reasoned  out  and  shown  to  be  a  Rational  Solution  of  these 
hitherto  Unexplained  Facts  of  Embryology,  Reversions,  &c. —  Sunmiary  of  the  Argument. 


The  preceding  chapters  of  this  book, 
though  apparently  miscellaneous  and 
somewhat  disconnected,  have,  as  will  be 
made  clear  in  the  future,  logically  prepared 
the  way  for  a  correct  understanding  and  a 
practical  solution  of  some  of  the  most  pro- 
found and  intricate  problems  developed 
by  Darwin's  theory  of  descent. 

When  the  writer  declares,  as  he  now 
^oes,  that  the  strongest  facts  and  argu- 
ments relied  on  by  evolutionists  in  support 
of  the  transmutation  of  species  by  natural 
selection,  have  never  been  presented  by 
■Miy  reviewer  of  Darwinism,  or  even  re- 
ferred to,  much  less  met  and  refuted,  by 


opponents  of  the  theory,  he  but  states 
what  is  well  known  among  evolutionists, 
and  tauntingly  flung  into  the  teeth  of  would- 
be  reviewers  by  advocates  of  the  system. 

Take,  for  example,  the  patent  facts  of 
embryology^  such  as  the  intimate  resem- 
blance of  all  vertebrate  animals  in  their 
early  embryonic  condition,  in  which  the 
embryos  of  the  chicken,  dog,  tortoise, 
orang-outang,  as  well  as  that  of  man,  have 
equally  a  caudal  appendage  or  a  tail  like 
that  of  the  puppy,  while  in  general  form  at 
a  very  early  stage  of  progress  they  can  not 
be  distincruished  from  each  other;  and  also 
the  notorious  fact  of  the  universal  presence 


402 


The  Problem  of  Human  Life. 


of  the  gill-arches  or  branchiae  of  the  fish 
in  the  embryos  of  all  reptiles,  birds,  and 
mammals; — take  the  undisputed  fact  of 
rudimentary  organs  which  are  never  de- 
Yeloped  into  practical  use,  found  in  many 
animals,  such  as  the  incisors  or  upper  front 
teeth  in  the  embryos  of  calves,  which  dis- 
appear before  birth;  and  the  same  thing  in 
the  embryos  of  the  whale  tribe,  where  only 
whalebone  is  seen  in  the  adult;  also, rudi- 
mentary leg-bones  in  the  hinder  portions 
of  the  body  of  the  whale  and  of  the  boa- 
constrictor,  which  are  never  perfected  into 
legs,  and  can  only  mean,  as  evolutionists 
insist,  that  these  animals  came  by  trans- 
mutation from  other  ^species  having  those 
various  organs  perfect ; — take  the  undeni- 
able fact  of  reversions^  in  many  species,  to 
the  form,  color,  or  structure  of  others,  such 
as  the  common  dovecote  pigeon  to  the  color 
of  the  wild-rock  pigeon,  the  horse  and  mule 
to  the  stripes  of  the  zebra  or  quagga ;  and 
the  astonishing  fact  that  in  a  few  cases 
women  have  been  found  with  supernumera- 
ry tnammse  in  the  inguinal  region,  and  also 
organs  normal  only  to  marsupials,  such  as 
the  double  uterus  of  the  kangaroo  or  opos- 
sum,— proving,  as  Mr.  Darwin  proclaims, 
that  the  human  race  has  descended  from 
these  remote  mammal  ancestors,  and  that 
women  still  retain  sufficient  marsupial 
blood  in  their  veins  to  occasionally  cause 
these  reversions!  These,  in  connection 
with  the  well-known  corroborative  facts 
developed  by  comparative  anatomy,  which 
show  that  all  vertebrate  animals,  from  the 
lowest  fish  to  man,  are  built  up  on  the  same 
general  plan  of  structure ;  and  that  those 
nearest  related  in  their  anatomical  chain 
or  type,  such  as  man  and  the  quadrumana 
or  higher  species  of  the  monkey,  can 
scarcely  be  distinguished  from  each  other; 
while  the  paleontologic  records  show  this 
gradual  development  from  the  lower  species 
up  toward  man  by  a  corresponding  grada- 


tion in  their  petrified  remains  found  in  the 
geological  strata, — all  combining,  they  tell 
us,  to  confirm  the  theory  of  descent  as 
taught  by  Darwin. 

I  here  present  a  few  citations  which  bear 
directly  on  the  problems  referred  to.  Prof. 
Haeckel,  who  is  admitted  by  Mr.  Darwin 
to  be  one  of  the  highest  authorities  on  the 
subject,  remarks: — 

**  All  the  phenomena  of  oiganic  deyelopment . . . 
and  further,  the  whole  history  oi  rudimentary  w^goMS 
are  exceedingly  important  proofs  of  the  truth  of  the 
theory  of  elescent.  For  by  it  alone  can  they  he  ex- 
plained^  whereas  its  opponents  can  not  even  offer  a 
shadow  of  an  explanation  of  them,** — "I  wish  es- 
pecially to  draw  attention  in  Plates  II.  and  III., 
which  represent  embryos  in  all  stages  of  develop- 
ment, and  in  which  we  are  not  able  to  recognize  a 
trace  of  the  full-grown  animal.  . . .  Every  one  sorely 
knows  ^e  gill-arches  of  the  fish,  .  .  .  Now  these 
gill-arches  originally  exist  exactly  the  same  in  man, 
in  dogs,  in  fowls,  and  in  tortoises,  as  well  as  in  all 
other  vertebrate  animals." 

"Finally, when  comparing  the  embiyos  on  Plates 
II.  and  III.,  we  must  not  fail  to  give  attention 
again  to  the  human  tail,  an  organ  which  in  the 
original  condition  man  shares  with  all  other  verte- 
brate animals.  .  .  .  Now  man  in  the  first  months 
of  development  possesses  a  real  tail  as  well  as  his 
nearest  kindred,  the  tailless  apes  (orang-outang, 
chimpanzee,   gorilla,)  and   vertebrate  animals  in. 
general." — **In  this  intimate  connection  of  QQtogenj 
[resemblance  of  embryos]  and  phylc^eny  [common 
descent]  I  see  one  of  the  most  important  and  irre^ 
futabU  proof s  of  the  theory  of  descent.    No  one  cam 
explain  these  plienomena  unless  he  has  recourse  to 
the  laws  of  inheritance  and  adaptation;  by  these 
alone  are  they  explicable,** — "  The  rudimentaiy  little 
tail  of  man  is  an  irrefutable  proof  of  the  fact  that 
he  is  descended  from  tailed  ancestors** — Haecksl, 
History  of  Creation, yo\,  i.,  pp.  289,307,308,310,314. ' 

I  also  quote  a  passage  or  two  from  Mr. 
Darwin,  to  the  same  effect : — 

**  It  has  been  shown  that  generally  the  cmbiyo* 
of  the  most  distinct  species  belonging  to  the  samef 
class  are  closely  similar,  but  become  when  ftilly  de^ 
veloped  widely  dissimilar.** 

"Man  is  developed  from  an  ovule  aboatws**^ 
an  inch  in  diameter,  which  differs  in  no  reject  fw© 
the  ovules  of  other  animals.  The  embryo  itsdf  tl  • 
very  early  period  can  hardly  be  distinguished  from 
that  of  other  members  of  the  vertebrate  kingdom.' 
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**T]uit  most  wonderful  fact  in  the  whole  round 
of  natural  history,  namely,  the  similarity  of  mem- 
bers of  the  same  great  dajifin  their  embryonic  con- 
dition,'* &c.  .  .  .  **  It  is  the  consideration  and  ex- 
planation of  suck  facts  as  these  which' has  convinced 
me  that  the  theory  of  descent  with  modification  by 
means  of  natural  selection  is  in  the  main  true. 
These  feu  Is  have  as  yet  received  no  explasuUion  on 
the  theory  of  independent  creations." 

fl  wonder  if  Mr. Darwin  will  become  ^^ convinced** 
the  other  way  when  all  these  facts  are  taken  from 
him! — Author^ 

**No  other  explanation  [than  descent  from  a  com- 
mon progenitor]  has  ever  been  given  of  the  marvel- 
ous fact  that  the  embryos  of  the  man,  dog,  seal,  bat, 
reptile,  &c.,  can  at  first  hardly  be  distinguished 
from^«ach  other." — Descent  of  Man^  pp.  9,  25. — 
Animals  and  Plants^  vol.  L,  p.  24. —  Origin  of 
Species,  p.  387. 

Now  all  these  things  are  facts  of  science 
admitted  by  physiologists,  naturalists,  and 
anatomists  generally;  and  to  ignore  them, 
as  heretofore  done,  in  reviewing  evolution, 
and  as  intimated  in  the  Introduction,  is  to 
proclaim  their  unanswerable  character.  Is 
it  true,  however,  that  these  facts  unmis- 
takably point  to  transmutation  from  the 
lower  to  the  higher  species? — ^and  is  it  true 
that  no  other  possible  or  conceivable  hy- 
pothesis can  be  invented  which  will  ration- 
ally solve  them?  If  such  be  the  case,  then 
it  is  indeed  no  longer  of  any  use  to  fight 
against  modem  evolution;  and  Darwin's 
hypothesis  of  transmutation  by  means  of 
natural  selection  or  survival  of  the  fittest 
must  be  admitted  as  a  well-grounded  scien- 
tific theory.  If  these  various  facts  admit 
of  no  explanation,  save  the  one  given  of 
them  by  Darwin  and  his  coadjutors,  which 
will  harmonize  them  with  the  h)rpothesis 
of  creation  and  the  consistent  order  of  a 
system  of  Nature  ordained  and  operated 
under  the  supervision  of  an  infinite  and 
allwise  Creator  acting  with  a  definite  design 
and  purpose,  then  indeed  must  man  not 
only  have  arisen  out  of  the  monkey,  but 
must  have  even  developed  as  the  lineal 
descendant  of  pouched  mammals  such  as 


the  didelphys  or  wombat,  and  through 
them  from  an  ancient  fish-like  ancestor 
such  as  a  ganoid ;  and  thence  further  on 
down  his  descent  can  be  legitimately  traced 
from  the  moUusk,  or  from  Haeckel's 
"primeval  parent  of  all  other  organisms" 
— the  tnoneron, 

I  now  undertake,  as  evolutionists  will 
think,  the  impossible  task  of  showing,,  in 
this  and  the  succeeding  chapter,  by  the 
most  unequivocal  scientific  proof  and 
authoritative  citationki that  Darwin's  theory 
of  descent  by  transmutation  fails  utterly  to 
give  a  satisfactory  or  even  a  possible  solu- 
tion of  these  facts  of  science.  1  propose 
still  farther  to  give  a  plausible  and  rational 
solution  of  every  one  of  them  by  an  original 
h)rpothesis,  independently  of  and  in  direct 
opposition  to  his  theory,  which  not  only 
will  comport  with  known  phenomena  and 
scientific  laws,  but  which  Darwin  will  be 
forced  to  admit  by  a  similar  hypothesis  of 
his  own,  having  not  a  tithe  of  the  founda- 
tion in  reason  which  mine  will  have. 

Should  these  leading  facts  and  main 
supports  of  this  great  revolutionary  theory, 
which  threatens  to  engulf  religion  and  re- 
construct natural  science,  be  swept  away, 
then  inevitably  the  whole  superstructure 
of  modem  evolution  must  tumble  at  the 
feet  of  its  builder  a  shapeless  min. 

Preliminary  to  entering  upoh  this  dis- 
cussion, or  attempting  a  solution  of  the 
problems  just  enumerated,  it  is  essentially 
important,  as  the  fundamental  basis  of  all 
explanations,  that  I  lay  down  and  establish 
immovably  the  broad  principle  toward 
which  much  of  my  reasoning  in  the  pre- 
vious chapters  has  directly  pointed,  namely 
— that  the  life  and  mind  of  every  sentient 
being  are  substantial  entities, — that  they 
are  as  real  and  literal  substance  as  are  their 
fiesh  and  blood,  though  while  the  latter 
are  corporeal  or  physical  substances  the 
former  are  incorporeal,  and  hence  intan- 
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giMe  as  to  oar  physical  senses.  The  entire 
three  chapters  on  Light  and  Sounds  in  which 
I  sought  to  prove  those  and  other  forces 
or  so-called  modes  of  motion  to  be  emana- 
tions of  real  and  substantial  corpuscles, 
were  intended  principally  to  establish  the 
great  truth  that  the  life  and  mind  may  be 
none  the  less  substantial  because  they  are 
beyond  the  grasp  of  our  sensuous  recogni- 
tion. If  those  chapters  really  proved  Sound, 
for  example,  to  consist  of  corpuscular  ema- 
nations, as  I  assume  the  reader  now  admits, 
instead  of  it  being  a  mere  undulatory  mo- 
tion of  the  air  or  other  conducting  media, 
then  all  difficulty  would  seem  to  have  van- 
ished from  the  problem  of  admitting  that 
life  and  mind  may  be  substantial  entities 
wherever  found,  rather  than  the  mere  mo- 
tions of  the  molecules  of  the  brain  com- 
bined and  operated  in  a  "varied  manner," 
as  assumed  by  Professor  Haeckel. 

While  those  arguments  paved  the  way 
to  this  conclusion,  rendering  the  assump- 
tion of  the  substantial  nature  of  life  and 
mind  probable  and  every  way  reasonable, 
the  arguments  which  are  to  follow  in  these 
chapters  will  demonstrate,  beyond  the  pos- 
sibility of  doubt,  the  entire  correctness  of 
that  view,  by  showing  in  numerous  in- 
stances that  no  other  possible  hypothesis 
will  explain  many  well-known  phenomena 
and  scientific  facts,  and  thus  a  clear  foun- 
dation will  be  established  for  the  solution 
of  all  the  problems  raised  by  Darwin, with- 
out resorting  to  the  impossible  supposition 
of  descent  by  transmutation  from  lower 
mimals. 

Reversionary  Action. 

It  matters  little  which  one  of  the  great 
problems  shall  be  taken  up  first,  as  they 
are  all  treated  in  essentially  the  same  man- 
ner by  Darwin  and  lead  to  the  same  result, 
namely,  that  man  has  descended  from  the 
lower  animals — even  the-  very  lowest — by 
«n  unbroken  line  of  blood  relationship. 


Hence,  I  will  come  directly  to  this  puzzling 
question  of  Reversjpnary  Action,  of  which, 
as  just  remarked,  no  kind  of  solution  has 
ever  been  even  attempted  except  the  one 
given  by  Darwin  of- inheritance  from  an- 
cient ancestors  and  the  retention  of  a  suf- 
ficient modicum  of  their  blood  and  corpo- 
real nature  to  cause  reversions  under  spe* 
cial  or  peculiar  conditions  of  life.  Speaking 
of  Hnmstn  reversions  to  marsupial  organ* 
ism,  Mr.  Darwin  remarks': — 

**  But  iht  principle  of  reversion  by  which  a  iomg 
lost  structure  is  called  back  into  existence,  might 
serve  as  the  guide  for  its  full  development  even  after 
the  lapse  of  an  enormous  interval  of  time, *^ — •'These 
several  reversionary  structures,  as  well  as  the  strictly 
rudimentary  ones,  reveal  the  descent  of  man  from 
some  lower  form  in  an  unmistakable  mannrr** — **Ib 
one  instance  a  woman  (the  daughter  of  another  with 
supeniumerary  mamms),  had  one  mamma  which 
yielded  milk  developed  in  the  inguinal  region.  This 
latter  case,  when  we  remember  the  position  of  the 
mamma  in  some  of  the  lower  animals  on  both  the 
chest  and  inguinal  region  is.hi^y  remarkahle,a]id 
leads  to  the  belief  that  in  all  cases  the  additional 
mammae  in  women  are  due  to  reversion,** 

*  •  This  principle  of  reversion  is  the  most  wonderful 
of  all  the  attributes  of  inheritance,  .  .  .  What  caa 
be  more  wonderful  than  that  characters  which  have 
disappeared  during  scores  or  hundreds  or  even 
thousands  of  generations,  should  suddenly  re-appear 
perfectly  developed?  .  .  .  We  are  led  to.  believe,  ts 
formerly  explained,  that  every  character  which  oc- 
casionally re-appears  is  present  in  a  latent  form  in 
each  generation.  »  ,  ,  In  eimy  living  creature,  we 
may  feel  assured,  that  a  host  of  lost  characters  St 
ready  to  be  evolved,  under  proper  conditions."— 
** Reversion,  in  the  ordinary  sense  of  the  word,  comes 
into  action  so  incessantly,  that  it  evidentfy  forms 
an  essential  part  of  the  general  law  of  inheritance.*' 
— Descent  of  Man,  pp.  39,43. — Animals  and  Plants, 
vol.  ii.,  pp.  76, 446, 447,  47S. 

Before  suggesting  any  hypothesis  for  the 
solution  of  this  problem  of  so-called  rever- 
sionary action,  I  wish  distinctly  to  point 
out  to  the  reader,  as  before  proposed,  the 
utter  impossibility  of  it  being  caused  in  the 
manner  claimed  for  it  by  Darwin — ^through 
a  small  remnant  of  the  blood  or  of  the  phy- 
sical nature  of  a  distant  ancestor  retained 
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in  the  reverting  structure,  and  then  de- 
veloped into  action  by  some  peculiar  con- 
ditions of  life.  That  the  cause  of  these 
reversions  is  the  retention  of  a  small  frac- 
tion of  ancestral  blood,  Mr.  Darwin  clearly 
teaches: — 

*'  No  doabt  it  is  a  Tcry  surprising  fact  that  char- 
acters should  re^appear  after  having  been  lost  for 
many,  probably  hundreds  of  generations.  .  .  .  After 
twelve  generations  the  proportion  of  bloody  to  use  a 
common  expression,  from  an  ancestor  is  only  i  in 
2,048.** — Origist  of  Species, -p.  \q6. 

By  the  law  of  consanguinity,  as  here 
stated  by  Mr.  Darwin,  the  first  descendant 
would  partake  one  half  of  the  blood  or 
physical  nature  of  the  father  and  one  half 
of  that  of  the  mother;  or  the  proportional 
dilution  would  be  as  i  to  a  for  the  first 
generation, — i  to  4  for  the  second, — i  to  8 
for  the  third, — and  so  on,  making,  as  Dar- 
win states  it,  i  to  2,048  for  the  twelfth  gen- 
eration, as  any  one  can  see  by  continuously 
doubling  the  figures  for  each  succeeding 
generation* 

But  Darwin  speaks  of  this  dilution  being 
extended  through  "hundreds"  and  even 
**  thousands "  of  generations,  and  yet  re- 
taining sufficient  heredity  to  cause  rever- 
sions or  to  produce  a  monstrous  organ  in 
a  woman,  for  example,  normal  only  to  her 
ancient  progenitors  or  ancestral  marsu- 
pials, at  least  a  million  generations  distant 
according  to  evolution,  and  which  Darwin 
may  well  call  an  ^^enomwus  interval  of 
Hnur 

Now,  I  really  wonder  if  Mr.  Darwin 
ever  seriously  thought  of  the  almost  infi- 
nitely minute  portion  of  ancestral  blood 
or  corporeal  nature  which  would  be  thus 
retained  by  a  descendant, even  after  hered- 
ity had  passed  through  but  one  hundred 
generations?  I  can  scarcely  believe  it 
possible  that  he  has  ever  even  given  it  a 
passing  reflection,  or  he  surely  would  not 
have  dared  to  venture  such  a  bewildering 
and  overwhelming  miprobability  as  rever- 


sions through  ancestral  blood  back  to  the 
organs  of  marsupials, — which,  if  really  our 
ancestors  at  all,  can  not  be  less  than  mil- 
lions of  years  distant,  as  estimated  by 
moderate  evolutionists. 

Let  us,  by  means  of  the  following  as- 
tounding table,  carefully  calculated,  take 
a  glance  at  the  inconceivable  dilution  of 
ancestral  blood  no  farther  distant  than  the 
one  hundredth  generation  of  human  beings, 
or  extending  no  farther  back  from  the 
present  time  than  to  the  commencement 
of  the  Roman  Empire: — 

I2th  generation,  I  to 2,048 

25tk  '*  16,777,216 

50A  **  ....     526.952.548.730,^13 

75th  *•  17,687,976,686,375,030,226.944 

looth.    i,ii6,700,2Q3,i57,979.98i.456,633,7.57,926 

The  figures  in  the  last  line,  which  are 
almost  enough  to  drive  a  mathematician 
wild  even  to  contemplate  them,  only  carry 
the  dilution  of  ancestral  blood  forward 
one  hundred  generations/  Yet  Mr.  Darwin 
holds  that  a  fraction,  as  much  less  than 
the  one  here  represented  as  a  grain  of 
mustard-seed  is  smaller  than  the  sun, would 
be  all-sufficient  to  overpower  a  woman's 
entire  organization  and  change  her  into 
an  opossum,  or  at  least  to  convert  a  part 
of  her  body  into  the  corresponding  pd rt  of 
that  ancient  ancestor  which  lived  at  least 
a  million  generations  prior!  A  million 
generations/  Can  the  reader  imagine  even 
the  length  of  the  line  of  figures,  carried 
out  according  to  the  foregoing  printed 
table,  which  would  represent  the  millionth 
dilution  of  ancestral  blood?  Such  a  line, 
if  printed  as  in  this  table,  would  extend, 
according  to  actual  calculation  and  meas- 
urement, one  thousand  sn>en  hundred  an^ 
fifty  feet/  Yet,  as  taught  by  Darwin  and 
all  evolutionists,  such  an  infinite  dilution 
of  blood  would  be  sufficient  to  cause  a 
woman's  body  to  revert  to  the  structure  of 
a  marsupial  animal;  and  that,  too,  in  de* 
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fiance  of  her  own  blood  and  that  of  all  her 
human  ancestors! 

One  would  think  that  the  overwhelming 
magnitude  of  the  figures  given  in  this  table, 
though  but  a  drop  to  the  ocean  when  com- 
pared to  the  immeasurable  interval  back 
to  the  time  of  marsupials,  supposing  them 
to  have  been  really  our  ancestors,  would 
be  sufficient  to  convince  any  reasonable 
mind  that  some  other  explanation  of  such 
apparent  reversions  than  the  actual  pres- 
ence of  ancestral  blood  must  be  sought. 
That  such  an  inconceivably  diluted  frac- 
tion of  marsupial  blood  could  force  upon 
a  woman's  organization,  in  opposition  to 
her  own  entire  organism,  a  structure  only 
normal  to  those  ancient  animals,is  a  miracle 
equal  to  that,  of  spontaneous  generation, 
and  as  infinitely  absurd  as  this  supposed 
marsupial  blood  is  immeasurably  diluted. 
No  wonder  Darwin  declares  that  "this 
principle  of  reversion  is  the  most  wonderful 
of  all  the  attributes  of  inheritance."  It  is 
altogether  too  wonderful  to  be  true,  as 
we  shall  soon  see  by  one  of  the  most  un- 
equivocal demonstrations  ever  known  in 
science. 

But  prior  to  this,  I  wish  to  note  the  fact 
that  not  only  must  a  woman  hold  within 
her  veins,  according  to  this  theory,  an  ef- 
fective fraction  of  marsupial  blood  which 
is  liable  to  be  developed  into  reversionary 
organs  at  any  favorable  juncture  of  con- 
ditions, but  she  must  also  retain  a  still 
larger  proportion  of  the  blood  of  all  the 
subsequent  myriads  of  species  through 
which  her  lineal  descent  has  brought  her 
since ,  she  shed  her  marsupium !  These 
species  and  varieties  and  genera  and  fami- 
lies, living  and  extinct,  from  the  time  the 
human  line  branched  off  from  the  kanga- 
roo, Darwin  estimates  at  numberless  thou- 
sands; and  hence  a  woman  should  be 
more  liable  to  reversions  to  the  peculiar 
structures  of  the  wolf,  jackal,  hyena,  fox, 


dog,  lemur,  &c.,  than  to  that  of  the  mar- 
/Supial  prototype  of  these  subsequently  de- 
veloped species  running  along  the  line  of 
her  descent.  Yet  we  do  not  hear  of  a 
single  reversion  in  woman  to  the  organs 
of  any  of  her  nearer  relatives  in  this  lineal 
chain,  unless  the  supernumerary  mammae 
should  be  an  exception. 

I  now  assert,  and  particularly  invite  th6 
attention  of  Darwin  and  Huxley,  that  so 
far  from  there  being  the  smallest  conceiv- 
able fraction  of  ancestral  blood  or  corpo- 
real substance  of  any  kind  running  in  our 
veins  handed  down  from  marsupials  or 
from  human  ancestors  even  a  hundred 
generations  back,  which,  by  the  remotest 
possibility,  could  cause  reversions,  there  is 
not  one  particle  of  blood  or  other  corporeal 
substance  in  any  man  living  which  existed 
in  the  body  either  of  his  father  or  mother; 
and  hence  I  am  now  prepared  to  show,  by 
that  unequivocal  demonstration  just  prom- 
ised, that  this  whole  question  of  inheritance 
is  completely  misapprehended,  and  that 
physiologists  who  suppose  transmitted  characz 
ters  and  peculiar  diseases  or  structural  de- 
formities to  be  physical  transmissions  handed 
do7vn  and  continued  from  generation  to  gen- 
eration by  atavism  as  it  is  taught,  or  through 
the  means  of  corporeal  blood  or  organism, 
are  IcUwring  under  a  universal  and  monstrous 
misconception. 

There  is  no  man  living  who  has  arrived 
at  maturity  who  has  at  this  time  a  single 
atom  of  the  blood  or  physical  substance 
remaining  in  his  body  which  he  possessed 
when  he  was  a  child,  let  alone  that  of  his 
ancestors,  near  or  remote.  Upon  this  all 
authorities  agree.  Ancient  philosophers 
maintained  that  a  complete  metamorphosis 
takes  place  in  our  entire  bodies  at  least 
once  in  seven  years,  and  that  a  roan 
twenty-one  years  old  has  had  his  whole 
substance — ^blood,  bone,  muscle,  &c.— dis- 
placed and  substituted  by  other  corporeal 
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atoms  taken  up  from  organic  and  inor- 
ganic nature  at  least  three  times  since  his 
birth. 

I  will  not  ask  the  reader  to  take  this  al- 
most universally  understood  truth  on  my 
"bare  assertion^but  will  give  authority  which 
evolutionists  will  hardly  question.  Prof. 
Huxley  sajrs : — 

"  So  constant  and'  universal  is  thb  absorption, 
waste,  and  reproduction,  that  it  may  be  said  with 
perfect  certainty  that  there  is  left  in  no  one  of  our 
bodies  at  the  present  moment  a  millionth  part  of  the 
wuUter  of  which  they  were  originally  formed,*' — 
Lectures  on  The  Origin  of  Species ^  p.  2$. 

He  also  says: — 

**  Bone  once  formed  does  not  remaiH  during  life^ 
but  is  constantly  disappearing  and  being  replaced  in 
all  its  parts,** — Elementary  Physiology^  p.  264. 

Dr.  Flint  remarks: — 

"It  is  known  that  the  organic  principles  of  the 
body  which  form  the  basis  of  all  tissues  and  organs ^ 
are  continually  undergoing  change  as  a  condition  of 
existence;  that  they  do  not  unite  with  any  substance 
in  de6nite  chemical  proportions;  but  their  particles, 
after  a  certain  period  of  existence,  degenerate  into 
excrementitious  substances,** — Physiology  of  Man^ 
ToL  i.,  p.  474. 

Dr.  Dunglison  adds  his  testimony,  as 
follows : — 

*  *  The  human  body,  from  the  moment  of  its  form- 
ation to  the  cessation  of  existence,  is  undergoing 
constant  decay  and  renovation — decomposition  and 
composition; — so.  that  at  no  two  periods  can  it  be 
said  to  have  exactly  the  same  constituents.  .  .  . 
Setting  aside  the  erroneous  pathological  notions 
that  assign  to  the  blood  what  properly  belongs  to 
cell  life  in*  the  system  of  nutrition,  how  can  we 
suppose  a  taint  to  continue  for  years  or  even  entire 
generations  in  a  fluid  which  is  perpetually  under- 
going mutation^  and  at  any  distant  interval  can  not 
be  presumed  to  have  one  of  its  quondam  particles  re- 
wtaining,** — Human  Physiology ^  pp.  73,  450. 

I  could,  were  I  disposed  to  occupy  the 
space,  extend  these  citations  to  any  num- 
ber; but  these  will  suffice  to  show  that 
ph3rsiologists  who  teach  that  inherited 
characters  or  diseases  are  conveyed  through 
blood  and  corporeal  structure  from  one 


generation  to  another  do  so  in  the  face 
and  eyes  of  the  universally  admitted  fact 
that  not  one  particle  of  the  body  of  any 
man  or  woman  which  he  or  she  had  in 
childhood  continues  to  maturity,  which 
shows  the  utter  impossibility  of  atavism 
based  on  corporeal  transmissions!  Hence, 
the  almost  infinite  absurdity  of  Darwin's 
hypothesis  that  reversions  bring  up  **long 
lost  organs,"  through  the  supposed  remnant 
of  the  blood  of  remote  ancestors  continu- 
ing in  our  veins.  How,  then,  in  the  name 
of  logic  and  science,  we  may  crushingly 
ask  Darwin,  is  he  to  explain  these  supposed 
reversions  in  women  to  the  organs  of  mar- 
supials, or  refer  their"supemumerary  mam- 
mae,*' developed  in  the  inguinal  region,  to 
those  of  the  dog  or  jackal,  when  about 
every  seven  years  from  that  remote  period 
to  the  present  time  each  individual  in  the 
line  of  descent  has  changed  its  entire  body, 
breaking  down  the  lineal  bridge  a  million 
times  and  in  a  million  places  over  which 
descent  has  had  to  travel  ? 

I  therefore  aver  that  in  view  of  this  un- 
answerable fact  of  all  the  physical  ingre- 
dients of  man's  body  being  displaced  and 
substituted  many  times  during  each  mature 
human  life,  and  in  vfew  ot  the  table  just 
given  showing  the  inconceivable  dilution 
of  ancestral  blood  after  only  one  hundred 
generations,  if  such  blood  continues  at  all, 
it  is  utterly  impossible  for  any  sane  mind 
to  believe  in  Darwin's  theory  of  reversions 
to  marsupial  organism^  And  hence  it  fol- 
lows that  this  great  and  conclusive  fact  in 
support  of  Darwinism  is  utterly  broken 
down,  and  his  theory^  so  far  as  it  is  con- 
cerned, completely  driven  to  the  wall  Is 
not  this  an  irresistible  conclusion?  If  so, 
then  here  is  onfc  of  its  most  important  re- 
presentative facts  which  evolution  can  not 
explain,  and  with  which  it  is  entirely  in- 
consistent; and  hence  the  whole  theory 
"falls  to  the  ground/* according  to  the  rule 
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of  logic  laid  down  by  Professor  Huxley 
himself,  as  quoted  at  the  foot  of  page  325, 
which  the  reader  will  turn  to  and  read. 

Thus,  by  the  overthrow  of  this  main  sup- 
port of  the  transmutation  of  the  human 
race  from  some  ancient  marsupial  form, 
Darwinism  completely  breaks  down  (it 
matters  not  whether  I  succeed  in  satisfac- 
torily explaining  these  so-called  "rever- 
sions" or  not),  for  Mr.  Darwin  has  in  many 
places  in  his  various  works  distinctly 
claimed  this  problem  of  reversionary  action 
as  among  his  very  strongest  arguments  in 
support  of  the  hypothesis  of  man's  descent 
by  transmutation  from  lower  animals,  and 
one  of  the  facts  which  convinced  him  of  its 
truth. 

Right  here,  then,  comes  the  scientific 
demonstration  that  life  and  mental  powers 
are  real  and  substantial  entities,  or  other- 
wise there  is  nothing  through  which  the 
transmission  of  characters  or  diseases  or 
peculiarities  can  find  conduction  from  gen- 
eration to  generation!  The  mental  and 
vital  organism  (which  exists  in  addition  to 
the  corporeal  structure),  being  incorporeal, 
is  all  there  is  about  a  man  or  a  lower  ani- 
mal which  is  not  liable  to  change  and  sub- 
stitution,and  is, therefore,  all  there  is  which 
possesses  an  identity  of  person  or  being; 
and  hence  it  is  the  intimate  connection  ex- 
isting between  this  incorporeal  organism 
(which  is  at  the  same  time  substantial  and 
unchangeable)  and  the  corporeal  organism 
(which  is  material  and  changeable)  which 
causes  atavism,  and  through  which  inherit- 
ed transmission  occurs  either  among  the 
human  or  lower  species. 

Can  there  be  a  stronger  proof  furnished 
on  any  single  scientific  proposition  than 
this  fact  here  established  that  there  must 
be  some  invisible  incorporeal  and  intangi- 
ble substance^  not  liable  to  mutation  and 
substitution,  through  which  inheritance 
from  parent  to  offspring  must  be  con- 


ducted? No  other  rational  conclusion  is 
conceivable,  since  all  corporeal  or  physical 
connection  is  severed  between  them  within 
seven  years  after  the  birth  of  the  child, 
thus  effectually  breaking  the  lineal  chain 
between  such  parent  and  the  next  genera- 
tion. Without  the  presence  of  such  an 
unchangeable  and  incorporeal  organism 
actually  existing  in  every  living  creature, 
no  inheritance  of  parental  character  or 
resemblance  could  continue  in  a  child  at 
farthest  longer  than  seven  years  after  birth; 
for  the  moment  the  physical  organism  had 
been  substituted  by  new  materials  all  in- 
herited relationship  would  cease  and  all 
transmitted  parental  characteristics  would 
vanish. 

I  repeat  it,  then,  that  we  have  here  a 
direct  scientific  proof  of  the  position  I  la- 
bored so  long  to  establish  by  indirection 
and  analogy  in  the  earlier  chapters  of  this 
work.  I  there  assumed  that  if  so  many  in- 
tangible so-called  forces  and  modes  of  mo- 
tion were  really  and  demonstrably  substan- 
tial entities,  though  incorporeal^  that  it  was 
but  logical  to  infer  that  life,  instinct,  and 
spirit  were  equally  substantial.  But  now 
for  the  first  time  we  have  the  direct  scien- 
tific proof  that  there  must  exist  in  every 
sentient  l»eing  a  substantial  vit^  and  men- 
tal organism,  in  addition  to  its  corporeal 
structure,  through  which  inherited  trans- 
missions descend  from  father  to  child,  and 
by  atavism  from  grandfather  to  grand- 
child ;  and  thus  gradually  I  am  la3ring  the 
foundation  for  the  new  hypothesis  to  ra- 
tionally solve  Darwin's  problems, — which, 
as  we  see,  are  wholly  inexplicable  by  his 
own  theory  of  physical  descent. 

But  right  here  is  another  argument  even 
more  conclusive,  if  anything,  than  the  pre- 
ceding, that  the  life  and  mind  are  the  real, 
intrinsic,  and  principal  substance  of  every 
living  creature;  and  by  mind^  in  the  lower 
animals,  I  mean  that  instinct  which  takes 
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the  place  of  reason  in  man.  It  therefore 
must  not  be  supposed  because  I  place  man 
and  the  lower  animals  on  a  level  m  regard 
to  each  possessing  a  dual  nature,  and  each 
having  within  the  corporeal  structure  a 
vital  and  mental  organism,  that  I  suppose 
such  lower  beings  equally  entitled  to  im- 
mortality, or  life  hereafter.  A  just,  and, 
as  I  believe,  a  true  distinction  will  be 
marked  out  in  a  future  chapter  between 
man  and  the  lower  animals ;  and  what  I 
regard  as  the  only  true  solution  will  be 
given  of  this  greatest  of  all  psychical  prob- 
lems, why  man  shall  live  eternally  and 
why  an  intelligent  animal  like  a  dog  or  a 
horse  can  not  so  live,  although  like  man 
it  possesses  a  substantial  incorporeal  vital 
and  mental  structure.  I  therefore  merely 
throw  in  this  explanatory  remark,  lest  I 
should  be  misapprehended  in  my  frequent 
allusions  to  the  vital  and  mental  organisms 
of  lower  animals. 

I  now  state  but  a  truism,  universally 
recognized  and  admitted,  when  I  assert 
that  ofifspring  as  a  general  rule  partake 
equally  the  likeness,  character,  and  quali- 
ties of  both  father  and  mother,  while  I 
emphatically  deny  that  such  transmission 
of  likeness  or  character  is  caused  by  or 
comes  at  all  or  in  the  slightest  degree  from 
the  physical  bodies  or  corporeal  organisms 
of  such  father  and  mother,  but  exclusively 
from  the  vital  and  mental  organism  which 
pervades  and  animates  the  corporeal  struc- 
ture, since  it  is  a  fact  which  physiologists 
will  admit  that  more  than  nine  hundred 
and  ninety-nine  thousandths  of  the  child's 
physical  or  corporeal  organism  is  derived 
from  the  mother!  Perhaps  it  might  be 
safely  asserted  that  the  germinal  or  fecund- 
ating impulse  really  supplies  nothing  to 
the  building  up  of  the  child's  body.  Some 
authors  so  believe ;  but  I  do  not  need  the 
admission.  The  fact  that  the  child's  body 
is  almost  wholly  derived  from  the  mother's 


organism,  while  it  partakes  corporeally  as 
well  as  mentally  as  much  of  the  father's 
likeness  and  characteristics  as  of  the 
mother's  is  an  unanswerable  proof  that 
even  the  infant,  without  waiting  seven 
years  for  its  substance  to  be  supplanted 
by  new  materials,  does  not  inherit  its  spe- 
cific structure  or  family  characteristics  at 
all  through  the  corporeal  organization  of 
either  father  or  mother,  but  exclusively 
from  their  incorporeal  mental  and  vital 
being! 

It  therefore  amounts  to  another  absolute 
scientific  demonstration  that  inheritance  of 
any  quality  or  character,whether  among  hu- 
man beings  or  the  lower  animals — whether 
the  quality  or  peculiarity  relates  to  the 
mental  powers  or  is  wholly  physical  and 
attaches  entirely  to  the  corporeal  struc- 
ture— comes  exclusively  through  and  is 
derived  wholly  from  the  intangible  anc 
incorporeal  vital  and  mental  organism  of 
the  two  parent  forms.  Evolutionists  can 
not  evade  or  even  weaken  the  force  of  this 
overwhelming  conclusion.  If  physical  or- 
ganism is  all  there  is  about  us  of  a  sub- 
stantial nature,  as  Haeckel,  Darwin,  and 
Huxley  all  teach,  and  if  the  mind  and  life 
are  nothing  but  a  complicated  motion  of 
the  physical  molecules  arranged  in  a  "va- 
ried manner,"  having  no  organic  or  sub- 
stantial character,  then  it  would  assuredly 
follow,  on  absolute  scientific  principles, 
that,  as  the  child  had  derived  but  a  thou- 
sandth part  of  its  corporeal  structure  from 
the  father,  it  should  exhibit  but  a  thou- 
sandth part  of  his  likeness  or  character* 
istics!  But  since  the  father  transfers  a;' 
much  of  his  nature  and  likeness  to  th( 
child,  through  his  vital  organic  structure 
as  does  the  mother,  though  she  furnishes 
about  all  of  the  corporeal,  my  foundation 
is  firmly  laid  in  the  immutable  mental  and 
vital  organism  of  every  living  creature,  and 
must  hereafter  remain  an  established  and 
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demonstrated  fact  against  which  the  mate- 
rialistic waves  of  evolution  will  beat  in 
vain ! 

The  great  mind  of  Darwin,  when  con- 
templating the  astonishing  fact  that  an  in- 
stinct, and  even  a  cultivated  habit,  in  a 
dog  or  horse,  though  not  natural  to  the 
species,  is  inherited  by  its  offspring,  which 
will  repeat  the  habit  without  being  taught, 
becomeis  almost  paralyzed  with  bewilder- 
ment, and  he  exclaims — "  Even  an  imper- 
fect answer  to  this  question  would  be  satis- 
factory**  But  I  will  quote  him  in  full,  and 
then  give  him  ^perfect  answer: — 

*'  How,  again,  can  we  explain  to  ourselves  the 
inherited  effects  of  the  use  or  disuse  of  particular 
oi^ns?  The  domesticated  duck  flies  less  and  walks 
more  than  the  wild  duck,  and  its  limb-bones  have 
become  in  a  corresponding  manner  diminished  and 
increased  in  comparison  with  those  of  the  wild  duck. 
A  horse  is  trained  to  certain  paces,  and  the  colt  in- 
herits similar  consensual  movements.  The  domes- 
ticated rabbit  becomes  tame  from  close  confine- 
ment; the  dog  intelligent  from  associating  with 
man ;  the  retriever  is  taught  to  fetch  and  carry;  and 
these  mental  atdowmaits  and  bodily  powers  are  all 
inherited.  Nothing  in  the  whole  circuit  of  physic 
ology  is  more  wonderful.  How  can  the  use  or  disuse 
of  a  particular  Wxc^i  or  of  the  brain  affect  a  small 
aggregate  of  reproductive  cells,  seated  in  a  distant 
part  of  the  body,  in  such  a  manner  that  the  being 
'developed  from  fhese  cells  inherits  the  characters  of 
either  one  or  both  parents?  Even  an  imperfect  an- 
swer to  this  question  would  be  satisfactory.** — DAR- 
WIN, Animals  and  Plants ,  vol.  ii.,  p.  445. 

Had  Darwin's  mind  ever  been  so  fortu- 
nate as  to  delve  down  into  the  great  cen- 
tral truth  I  have  just  been  elaborating, 
that  the  life  and  mental  powers  of  every 
living  creature  constitute  a  perfect  incor- 
poreal yet  substantial  organism,  as  real  as 
the  one  composed  of  blood,  bone,  and 
muscle,  and  that  inheritance  from  the  pa- 
rents by  the  offspring  comes  solely  through 
such  intangible  entity,  he  never  would 
have  so  puzzled  his  brain  over  this  prob- 
lem of  the  transmission  of  an  instinct  or 
an  acquired  habit,  and  would  never  have 


begged  for  even  an  ''  imperfect  answer  to 
this  question."  He  here  has  a /^r/lrr/ an- 
swer.  I  wonder  if  he  will  have  the  candoi 
and  magnanimity  to  acknowledge  it!  If 
he  has  no  difficulty  in  understanding  how 
two  fine-wool  merinoSy  male  and  female, 
should  transmit  their  peculiar  physical 
characteristics  to  the  lamb,  but  accepts  tt 
as  a  simple  and  natural  fact,  then,  when- 
ever he  grasps  the  true  and  broad  idea 
that  these  merino  parents  transmitted  this 
characteristic  of  fine  wool  to  their  offspring 
exclusively  through  their  mental  and  vital 
structures,  and  that  their  merely  corporeal 
organisms  had  nothing  whatever  to  do  with 
the  transmission  except  as  being  the  physi- 
cal  media  through  which  the  peculiarity 
was  conveyed,  he  will  then  have  not  the 
slightest  difficulty  in  understanding  and 
accepting  the  equally  simple  and  beautiful 
fact  that  the  retriever  after  being  taught 
to  fetch  and  carry,  transmits  this  mental 
habit  to  the  pup  through  his  own  mental 
and  vital  organism  so  effectually  that  the 
offspring  will  practise  the  same  thing  with- 
out being  taught.  Without  the  presence 
of  this  substantial  mental  and  vital  organ- 
ism all  such  facts  are  wholly  and  abso- 
lutely inexplicable.. 

Right  here,  then,  at  the  very  threshold 
of  my  arguments  by  which  I  have  proposed 
to  overthrow  evolution,  and  while  thus  es- 
tablishing the  immovable  foundation  of 
my  future  exposition  of  the  theory,  I  have 
incidentally  furnished  a  simple  and  beau- 
tiful solution  of  one  of  the  most  profound 
problems  which  Mr.  Darwin  finds  mixed 
up  with  the  complex  subject  of  inheritance, 
and  one  so  bewildering  that  he  prays  for 
some  solution,  he  cares  not  how  "imper- 
fect," agreeing  in  advance  to  be  satisfied 
with  it  rather  than  to  depend  on  the 
wretched  consolation  which  his  own  cor- 
poreal theory  of  inherited  transmissions 
affords.     No  wonder  he  implores  assist- 
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ance,  since  no  physical  theory  of  inherit- 
ance can  aid  him.  I  have  here  given  it  to 
him  without  money  and  without  price. 
^Will  he  accept  it  ?    We  shall  see. 

Let  the  reader  not  forget,  then,  what  has 
been  accomplished  in  the  arguments  just 
preceding.  It  has  been  shown  that  while 
all  organic  beings  are  changed  in  all  their 
parts,  and  their  physical  atoms  substituted 
frequently  by  others  during  life,  thus  pre- 
venting all  corporeal  transmission  what- 
ever, yet  inheritance  does  take  place,  ab- 
solutely proving  the  presence  in  each  being 
of  an  incorporeal  sd/^ox  substantial  organ- 
ism. It  has  further  been  proved  that  while 
the  father  equally  transmits  his  likeness 
and  character  to  his  child  the  mother  fur- 
nishes nearly  all  of  its  physical  organism, 
showing  beyond  the  power  of  contradiction 
that  no  inheritance  comes  through  corpo- 
real structure,  and  at  the  same  time  de- 
monstrating that  each  being  possesses  a 
substantial  organism  within  the  physical, 
which  is  incorporeal  and  intangible.  So 
long  as  these  two  annihilating  propositions 
remain  unrefuted,  just  so  long  will  evolu- 
tion remain  with  its  entire  foundation  of 
physical  inheritance  demolished. 

If  the  physical  or  corporeal  organism  is 
all  there  is  about  a  living  creature  con- 
cerned in  the  phenomena  of  inheritance 
and  the  transmission  of  characters,  as  held 
by  all  evolutionists,  then  surely  it  must  be 
clear  to  the  reader,  if  there  is  no  continuity 
of  corporeal  structure  from  one  generation 
to  another,  that  physical  transmissions  are 
impossible  in  the  very  nature  of  things; 
and  hence  the  whole  fabric  of  inheritance 
and  descent  is  annihilated.  If  nothing 
but  corporeal  structure  constitutes  the  me- 
dium for  inherited  transmissions,  then  it 
must  follow,  if  a  lamb  has  a  fine-wool  father 
and  a  coarse-wool  mother,  not  a  thread  of 
its  wool  would  be  sufficiently  changed  from 
the  coarse  fiber  of  its  mother  to  be  detected 


under  microscopic  power,  since  but  a  thou* 
sandth  part,  approximately,  of  its  organic 
nature  could  have  come  from  the  father. 
Here,  then,  by  evolutionists  basing  their 
theory  of  descent  on  transmissions  through 
physical  organism  alone,  thus  ignoring  en- 
tirely any  other  substantial  structure  as 
part  of  a  living  creature,  the  foundation  of 
the  hypothesis  of  natural  selection  is  swept 
away.  Hence,  if  I  were  disposed  to  stop 
right  here  and  not  write  another  paragraph 
against  evolution,  the  theory  of  descent  as 
based  on  transmission  alone  through  cor- 
poreal structure  could  never  recover  from 
the  force  of  this  single  blow ;  for  what  is 
evolution  without  inherited  transmissions? 
and  how  is  inheritance  possible  when  the 
very  channel  through  which  it  passes  is 
displaced  in  all  its  parts  and  substituted  by 
new  ingredients  several  times  during  each 
life  ?  Modem  evolution  knows  no  medium 
through  which  characters  can  be  trans- 
mitted save  the  physical  structure,  which 
I  have  shown  by  the  best  authority  has  no 
continuity  from  one  generation  to  another. 
Therefore,  as  inheritance  is  taken  away 
from  the  theory,  the  entire  superstructure 
of  evolution  falls  hopelessly  to  the  ground. 
No  escape  is  possible  except  by  adopting 
my  view,that  within  each  physical  structure 
there  exists  also  a  substantial  vital  and 
mental  organism. 

But  is  there  a  rational  or  supposable  hy- 
pothesis by  which  to  account  for  so-called 
reversions  in  man  to  the  organs  or  charac- 
ters of  lower  animals,  as  described  by  Mr. 
Darwin  ?  Is  there  any  supposable  theory 
for  explaining  the  gills  of  fish  and  the  pres- 
ence of  a  caudal  appendage  in  the  human 
embryo  as  well  as  in  those  of  all  vertebrate 
animals  ?  Is  it  possible  to  account  for  the 
occurrence  of  a  monstrosity  in  one  species 
resembling  some  other  specific  form,  or  to 
explain  satisfactorily  deformities  in  chil- 
dren resulting  from  the  mental  impressions 
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of  the  mother?  That  such  phenomena  do 
not  result  from  physical  or  corporeal  causes, 
such  as  inherited  transmissions  linking 
species  together,  I  shall  regard  as  already 
clearly  demonstrated  so  far  as  "reversions" 
are  concerried.  That  there  is  a  vital  and 
mental  organism  within  and  inclosed  by 
the  physical  structure  of  every  organic  be- 
ing I  shall  also  consider  as  equally  demon- 
strated, and  beyond  the  possibility  of  doubt 
by  an  unbiassed  mind.  And,  finally,  I  shall 
maintain  that  to  this  intangible  and  incor- 
poreal vital  and  mental  organism  we  are 
to  look  for  all  the  phenomena  of  inherit- 
ance, growth,  variation,  embryology,  &c. 

Yet,  properly,  before  presenting  the  hy- 
pothesis which  I  have  invented  for  the 
solution  of  the  problem  of  reversionary 
action,  I  ought  to  examine  also  the  sur- 
prising facts  of  embryology,  and  show,  as 
I  have  already  intimated,  that  so  far  from 
aiding  evolution  they  are  absolutely  against 
the  theory,  even  should  I  be  unable  to  ex- 
plain their  true  cause.  These  remarkable 
appearances  in  the  embryos  of  all  verte- 
brate animals  so  confidently  relied  on  by 
Mr.  Darwin  and  all  his  followers  as  direct 
proof  of  evolution,  really,  in  one  sense,  are 
as  much  reversions,  so  called,  as  are  the 
recurrence  of  supernumerary  mammae,  and 
must  therefore  come  under  the  same  gen- 
eral objections, and  be  ultimately  explained 
\  y  the  same  hypothesis.  I  shall  therefore 
come  directly  to  the  discussion  of 

Embrvologv. 

That  the  presence  of  branchiae  and  a 
caudal  organ  in  the  human  embryo  at  an 
early  stage  of  progress  can  not  be  caused 
by  human  descent  and  corporeal  inherit- 
ance from  fishes  and  tortoises  has  been 
already  scientifically  demonstrated,  since, 
as  just  remarked,  these  embryonic  appear- 
ances belong  in  the  same  class  of  phe- 
nomena as  so-called  reversions,  and  must 
stand  or  fall  by  the  same  philosophical 


evidence.  If  the  gills  of  fishes  or  the  taili 
of  tortoises  really  do  show  themselves  in 
the  embryos  of  all  mammals;from  the  mouse 
up  to  man,  through  the  law  of  physical  in- 
heritance from  those  ancient  progenitors, 
as  Darwin  and  all  evolution  writers  main- 
tain, then  it  would  undeniably  follow  that 
a  small  remnant  of  this  ancestral  blood  and 
corporeal  nature  from  the  fish  and  tortoise 
must  still  remain  in  the  human  mother  in 
order  to  be  thus  transmitted  by  her  organ- 
ism to  the  embryonic  structure  of  the  in- 
fant. For  an  evolutionist  to  even  attempt 
an  evasion  of  this  fundamental  principle 
of  his  theory  would  be  to  abandon  evolu- 
tion and  the  idea  of  physical  descent  alto- 
gether. 

Hence,  this  entire  embryologic  argu- 
ment, of  which  evolutionists  so  persistently 
and  triumphantly  remind  their  opponents, 
falls  hopelessly  to  the  ground  by  the  very 
facts  and  considerations  just  brought  to 
bear  on  the  subject  of  reversions.  I  need 
only  refer  the  reader  back  to  that  terrible 
and  fatal  line  of  figures  showing  the  almost 
infinite  dilution  of  ancestral  blood  after 
only  one  hundred  generations  have  passed; 
that  is,  supposing  the  blood  or  physical 
nature  of  an  ancestor  to  descend  at  all  from 
one  generation  to  another, which  was  clear- 
ly demonstrated  could  not  be  the  case.  If 
that  line  of  figures  should  be  continuously 
multiplied  till  it  would  represent  the  num- 
ber of  generations  back  to  the  Devonian 
fish,  as  estimated  by  moderate  evolutionist!^ 
there  would  be  an  unbroken  string  of  nu- 
merals, as  closely  printed  as  in  the  table, 
over  one  hundred  miles  long;  and  this  would 
represent  the  dilution  of  fish-blood  in  the 
veins  of  a  mother  which  impresses  the  form 
of  branchia  on  the  embryonic  infant!  I 
assert,  without  intending  to  impugn  any 
man's  honesty,  that  no  sensible  evolutionist 
does  or  can  believe  it. 

But  aside  from  the  impossibility  of  this 
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inconceivably,  diluted  atom  of  ancestral 
blood  affecting  sucb  a  result  in  opposition 
to  tbe  mother*s  organism  and  in  defiance 
of  tbe  blood  of  all  her  human  ancestors,  it 
remains  an  incontrovertible  fact,  as  proved, 
that  there  is  no  $uch  a  thing  as  the  trans- 
mission of  physical  blood  or  structure  of 
any  kind,  even  for  a  single  generation,  since 
all  the  corporeal  atoms  of  every  nature 
composing  a  child's  body  are  displaced 
and  substituted  by  new  ingredients  several 
times  before  that  child  reaches  maturity. 
Hence,  as  so  unanswerably  shown,  not  an 
atom  of  ancestral  blood  or  physical  struc- 
ture can  reach  even  as  far  as  to  the  first 
grandchild.  How,  then,  in  the  name  of 
science  and  common  sense,  can  the  prints 
of  gills  and  tails  be  conveyed  to  embryonic 
infants  through  the  unbroken  transmission 
of  blood  from  the  tortoise  and  fish?  To 
suppose  that  the  reader  does  not  see  and 
appreciate  the  force  of  this  crushing  argu- 
ment would  be  to  cast  a  slur  upon  his  in- 
telligence. 

It  therefore  matters  nothing, as  remarked 
about  reversions,  whether  I  am  able  or  not 
tb  offer  a  plausible  explanation  of  these 
embryonic  problems,  or,  in  fact,  any  ex- 
planation at  all,  they  clearly  have  nothing 
to  do  with  evolution.  Even  if  I  should 
now  admit  them  among  the  nnsolvable 
mysteries  of  which  every  page  of  Nature 
is  so  prolific,  it  would  nevertheless  remain 
an  established  fact  that  Darwin's  theory 
fails  utterly  to  account  for  them.  If  they 
are  never  to  be  explained,  still  this  fact  is 
clearly  demonstrated,  that  they  do  not  and 
can  not  come  by  descent  from  the  tortoise 
and  fish. 

It  must  be  remembered  as  an  undisputed 
fact  that  inheritance^  with  Darwin,  Huxley, 
Haeckel,  and  all  evolutionists,  signifies 
only  the  transmission  of  characters  or  pe- 
culiarities, through  X\it  physical  blood  and 
structure  of  organic  beings,  handed  down 


from  generation  to  generation.  Not  one 
of  these  writers  has  ever  had  the  first 
glimmer,  as  their  works  indicate,  of  this 
be<autiful  and  grand  idea  of  an  incorporeal 
yet  substantial  vital  and  mental  organism 
existing  within  and  represented  by  the 
physical  structure.  Hence,  whatever  use 
such  a  sublime  view  of  organic  life  might 
be  to  them  to  help  out  their  broken-down 
theory  of  physical  inheritance,  they  have 
forever  estopped  themselves  from  employ- 
ing it  by  their  utter  repudiation  of  life  and 
mind  as  anything  except  the  mere  motioi\s 
of  commingling  organic  molecules. 

I  may  also  be  permitted  to  add,  as  cau- 
tiously as  may  be,  that  the  true  reason  why 
these  great  problems  raised  by  Darwin, 
such  as  reversions,  embryonic  resemblance, 
rudimentary  organs,  &c.,  have  never  byefore 
been  wrenched  from  the  grasp  of  evolution 
and  hurled  with  fatal  effect  against  the 
theory,  is  because  no  reviewer  of  the  theory 
of  descent  has  seemed  to  catch  this  funda- 
mental principle  of  being,  that  each  living 
creature  has  a  dual  organism  or  two  distinct 
structures  interblended — one  corporeal 
and  subject  to  constant  mutation,  while 
the  other  is  incorporeal,  not  liable  to  mu- 
tation,and  hence  the  only  part  about  every 
living  creature  constituting  the  essential 
identity  of  its  being.  I  here  assert  con- 
fidently that  no  man  can  answer  these 
fundamental  arguments  of  evolution  or 
solve  the  otherwise  inexplicable  mysteries 
involved  in  inherited  transmissions,  if  this 
broad  principle  of  a  substantial  vital  and 
mental  organism  be  ignored.  Hence,  Dar- 
win's principal  scientific  facts  have  never 
been  met. 

Although  the  arguments  just  advanced 
completely  take  embryology  outside  the 
pale  of  evolution,  I  do  not  propose  to  stop 
here  with  these  facts,  which  Mr.  Darwin 
says  were  among  the  main  reasons  which 
"convinced  "him  of  the  truth  of  evolution, 
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and  which  Professor  Haeckel,  his  great 
German  apostle  and  coadjutor,(iings  boast- 
fully at  all  opponents  of  the  theory  of  de- 
scent as  beyond  their  power  to  jostle,  and 
in  which  he  declares,  "/  set  one  of  the  most 
important  and  irrefutable  i>roofs  of  the  theory 
of  descent.  No  one  can  expkun  these  pheno- 
mena unless  he  has  recourse  to  the  laws  of 
inheritance  and  adaptation;  by  these  alone  are 
they  explicable.**     (See  page  402.) 

Then,  to  show  how  conclusive  is  this 
similar  appearance  of  the  human  and  lower 
forms  in  their  early  embryonic  condition, 
as  a  proof  of  evolution  by  transmutation, 
Professor  Haeckel  goes  to  the  expense  of 
producing  two  elaborate  plates  represent- 
ing the  embryos  of  the  man^  dogy  chicken^ 
and  tortoise^  at  a  correspondingly  early  and 
then  also  at  a  more  advanced  stage  of 
growth,  in  which  the  tailoi  the  tortoise  and 
so-called  gill-arches  of  the  fish  are  con- 
spicuously displayed  in  the  human  embryo 
and  also  in  that  of  the  three  lower  animals, 
as  a  proof  that  man  descended  from  the 
tortoise  and  the  fish. 

But  in  these  plates  (as  those  having  a 
copy  of  Professor  Haeckel's  History  of 
Creation  will  see),  this  learned  naturalist 
overshoots  his  mark,  so  to  speak,  and  gives 
us  a  complete  illustration  of  that  "vaulting 
ambition  which  o'erleaps  itself."  It  is 
really  an  unfortunate  coincidence,  that, 
while  the  younger  series  of  embryonic  pic- 
tures makes  the  "little  human  tail"  and 
the  fish-gills  everything  the  most  ardent 
evolutionist  could  desire,  the  embryonic 
heads  of  the  four  different  orders  are  not 
only  a  total  failure  but  a  fatal  blunder, 
showing  such  a  want  of  foresight  as  to 
utterly  overthrow  the  argument;  for  while 
the  head  of  the  human  embryo  is  the  proper 
size  and  exactly  in  proportion  to  the  size  of 
its  body,  thus  consistently  representing  the 
human  cranial  type  from  the  commence- 
ment of  life,  the  head  of  the  tortoise  and 


that  of  the  chicken  are  enormously  out  xk 
proportion  to.  the  sizes  of  their  bodies,  and 
ridiculously  as  large  as  that  of  the  human 
embryo,  if  not  a  trifle  larger!  Yet  every 
one,however  little  versed  in  natural  history, 
knows  that  the  head  of  a  tortoise  in  pro- 
portion to  the  size  of  its  body  is  not  one 
quarter  as  large  as  that  of  man.  Thus  it 
follows,  since  the  head  is  of  infinitely  more 
importance  as  a  guide  to  generic  classifica- 
tion than  the  tail,  that  Professor  Haeckel 
has  unwittingly  placed  his  hereditary  cart 
squarely  before  his  embryologic  horse,  and, 
by  giving  the  tortoise  a  human  head,  has 
actually  reversed  evolution,and  proved  that 
the  reptile  descended  from  man !  If  these 
sagacious  plates  of  Haeckel  are  cortect,-* 
whichy  of  course,  must  be  admitted, — then 
the  whole  embryologic  argument  falls  to 
pieces,  since  the  most  casual  observer  must 
see,  who  examines  these  pictures,  that  while 
,  the  human  form  retains  its  own  head  in  due 
proportion  from  the  start,  the  tortoise  drops 
its  normal  head  and  adopts  that  of  man! 
It  follows,  then,  unanswerably,  that  this 
"little  human  tail"  which  Professor  Haeckel 
keeps  so  menacingly  before  his  opponents, 
as  he  refers  to  his  annihilating  plates,  never 
came  by  descent  from  the  tortoise  at  all, 
since  the  human  head  which  fits  so  coolly 
on  this  embryonic  reptile  could  not  have 
descended  from  man,  if  there  is  any  truth 
in  *'  survival  of  the  fittesf*  Bat  I  reft- r 
the  reader  back  to  the  preceding  chapter 
for  an  elaborate  discussion  of  the  whole 
question  of  embijonio  development,  in 
which  the  very  facts  of  the  "giU-arches* 
and  the  "little  tail  of  man"  are  denied, 
and  reasons  given  for  the  denial,  thou^ 
I  have  here  admitted  them  as  claimed  by 
these  scientists,  and  have  endeavored  to 
show,  even  after  such  concession,  that  they 
do  not  favor  evolution. 

Having  thus  succeeded  in  depriving 
evolution  of  the  least  claim  to  or  interest 
in  the  phenomena  of  embryology  and  re- 
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▼ersionary  action,  I  shall  now  attempt  an 
explanation  of  these  problems, — which, 
however  imperfect  and  liable  to  objection, 
I  am  willing  to  submit  to  the  reader  with 
the  belief  that  they  will  present  more  plaus- 
ibility and  show  more  harmony  and  con- 
sistency with  already  established  facts  and 
scientific  laws  than  this  utterly  foundation- 
less  theory  of  physical  descent. 

But  in  what  manner  shall  I  begin  to 
frame  the  general  hypothesis  which  shall 
give  this  new  solution  of  the$e  remarkable 
phenomena?  If  it  be  true,  as  I  claim  to 
have  already  demonstrated,  that  there  is 
such  a  thing  as  a  substantial  vital  and 
mental  organism  constituting  the  incorpo- 
real but  essential  entity  of  every  living 
creature,  which  I  doubt  not  the  attentive 
reader  admits,  it  then  becomes  easily  sup- 
posable  that  such  a  substantial  though  in- 
tangible structure  should  be  at  least  as 
complex  as  the  corporeal  organism,  which 
is  merely  its  physical  expression.  That 
such  a  substantial  structure,  invisible  and 
intangible  yet  possessing  all  the  details  of 
parts  and  organs  of  the  corporeal  body, 
may  actually  exist  within  the  physical  and 
tangible  form  of  a  living  creature,  consti- 
tuting  its  real  and  essential  entity,  ought 
to  be  deemed  not  only  possible  but  rea- 
sonable, even  if  I  had  not  already  given 
direct  proof  of  it.  In  view  of  the  incor- 
poreal substances  known  to  exist  in  Nature 
all  around  us,  completely  beyond  the  reach 
of  any  of  the  senses,  scientists  should  not 
deem  it  such  an  incredible  thing  that  a 
living  creature  may  possess  an  internal 
vital  organism  as  well  as  an  external  cor- 
poreal structure;  and  this  applies  particu- 
larly to  all  modem  scientific  thinkers  who 
believe  in  a  universal  and  all-pervading 
yet  substantial  luminiferous  ether  which 
can  run  in  waves  and  circulate  freely 
through  the  texture  of  a  diamond !  That 
such  a  vital  and  mental   organism  does 


really  exist  in  every  human  form,  essen- 
tially related  to  and  intimately  blended 
with  such  corporeal  structure, and  through 
which  all  the  biological  phenomena  of  pro- 
creation, growth,  development,  inheritance, 
and  variation  from  specific  structures  take 
place,  I  shall  again  assert  has  been  clearly 
established  in  the  two  preceding  argu- 
ments, in  which  were  shown  that  no  pecu- 
liarity or  characteristic  of  father  or  mother 
can  by  any  possibility  be  transmitted  to 
posterity  without  the  intervention  of  such 
an  incorporeal  organism;  and  that  no 
father,  on  any  known  principle  of  reason- 
ing, could  transfer  to  his  offspring  more 
than  about  a  thousandth  part  of  his  like- 
ness or  character  as  compared  to  that 
which  would  be  transferred  by  the  mother, 
were  it  not  for  the  presence  of  such  in- 
visible vital  and  mental  organization  as 
the  exclusive  medium  of  all  inherited 
transmissions. 

Here,  then,  I  make  ttiy  first  hypothetic 
supposition,  that,  as  the  physical  structure 
contains  not  only  the  different  organs  of 
the  body  but  an  almost  infinite  number 
and  variety  of  separate  molecules  and 
units  or  real  organic  atoms,  so  the  vital 
organism  within  each  living  creature  con- 
tains not  only  the  intrinsic  life-form  of  the 
specific  being  it  inhabits  but  is  a  veritable 
microcosm  or  a  little  universe  of  life-forms 
which  include  the  intrinsic  germs  of  all 
organic  being  wherever  found.  Life  itself 
being  a  real  substance  it  must  be  consti- 
tuted of  life-atoms,  while  its  molecules,  so 
to  speak,  consist  of  essential  life-forms  re- 
presenting every  living  creature,  the  same 
as  the  molecules  of  the  body  consist  of  the  - 
various  forms  and  kinds  of  organic  ele- 
ments  which  go  to  make  up  the  countless 
and  manifold  constituents  of  all  bodies; 
and  hence,  within  the  Ufe-germ  of  every 
organic  being,  or  within  this  intangible 
representative  kernel  of  existence,  all  other 
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life-forms  are  essentially  represented,  so 
that  when  the  microcosmic  germ  com- 
mences to  gather  about  it  the  corporeal 
elements  of  organic  structure,  there  are 
present  not  only  the  specific  structure  of 
the  family  to  which  the  germ  belongs,  but 
the  inconceivably  minute  images  and  essen- 
tial life-forms  of  all  other  living  creatures; 
and  while  thus  environed  with  all  forms  of 
life,  the  taking  on  of  an  abnormity,  from 
the  juxtaposition  of  unnumbered  images 
of  specific  beings,  would  be  but  the  natural 
result  of  a  collision  through  some  pertur- 
bation in  the  mother  caused  by  one  of  the 
accidental  conditions  of  life  to  which  she 
might  be  and  is  at  all  times  exposed,  and 
which  might  indelibly  impress  her  mental 
or  vital  organism. 

So  far,  the  reader  may  say,  this  seems  to 
be  all  supposition.  Granted ;  but  we  shall 
probably  see  as  we  advance  in  the  hypoth- 
esis corroborative  reasons  for  regarding  it 
as  a  rational  and  even  scientific  basis  of 
solution  for  very  many  phenomena  wholly 
inexplicable  on  any  other  supposition. 

According  to  established  rules  among  all 
scientific  investigators,  I  have  a  perfect 
right  to  frame  any  scientific  hypothesis  I 
may  deem  expedient,  and  then  try  to  build 
up  a  theory  by  seeing  how  far  the  admitted 
facts  of  science  and  Nature  will  harmonize 
with  such  hypothesis.  If,  after  carefully 
comparing  all  such  facts  with  my  pro- 
visional hypothesis,  I  shall  conclude  that 
more  phenomena  are  explained  by  it,  and 
the  various  classes  of  facts  made  more  har- 
monious and  consistent  among  themselves 
than  by  means  of  any  other  known  hypoth- 
esis, it  is  logical  and  fair  to  claim  the  result 
of  such  investigation  as  a  probable  scien- 
tific theory.     Mr.  Darwin  says: — 

**In  scientific  investigations  it  is  permitted  to 
invent  any  hypothesis^  and  if  it  explains  various 
large  and  independent  classes  of  facts  it  rises  to  the 
rank  of  a  well-grounded  theory."— i^iftmo/r  and 
Plants,  vol  i.,  p.  ao. 


Having  found  that  the  theory  of  descent 
by  transmutation  can  not  possibly  explain 
these  embryonic  and  reversionary  phenom- 
ena since  the  physical  means  of  inheritance 
necessary  to  solve  such  problems  are  want- 
ing, and  since  the  dilution  of  ancestral 
blood  required  to  extend  as  far  back  as  to 
the  marsupial,  tortoise,  and  fish,  must  be 
infinitely  absurd,  even  if  ancestral  blood 
passed  from  one  generation  to  another,— 
which,  as  shown,  is  not  the  case, — I  have 
therefore  invented  this  hypothesis  of  sub« 
stantial  but  incorporeal  life-germs  as  vUai 
m/Vri'^i'x^^,  based  on  the  demonstrated  fact 
that  the  life  and  mental  powers  of  every 
living  creature  constitute  a  vital  and  men. 
tal  organism,  which,  though  incorporea] 
and  intangible,  is  nevertheless  as  really 
substantial  as  the  corporeal  blood,  bone, 
and  muscle,  by  which  it  is  physically  re* 
presented. 

Mr.  Darwin  surely  can  not  take  exccp* 
tion  to  such  a  nUcrocosmk  assemblage  of 
vital  images  representing  a  miniature  uni- 
verse of  living  structures.  He  teiu:hes,  as 
recently  quoted,  that  not  only  the  opossum, 
kangaroo,  didelphys,  wombat,  and  all  other 
marsupial  forms  and  organic  structures,  are 
actually  present  in  their  physical  characters 
in  a  woman,  but  necessarily  all  subsequent 
specific  characters  in  the  lineal  chain  of 
descent  from  the  marsupial  down  to  the 
present  time, — that  all  these  characters  lie 
"dormant"  or  "latent"  in  each  generation, 
ready  to  be  awakened  into  organic  struc- 
tures or  reversionary  forms  by  the  inter- 
vention of  some  unusual  condition  of  life. 

I  re-quote : — 

*' We  are  led  to  believe,  as  formerly  expressed, 
that  every  character  which  occasionally  re^ppeais 
is  present  in  a  latent  form  in  emeh  generation.  . . . 
In  every  living  creature  we  may  feel  assurrd  that  t 
host  of  lost  characters  Be  ready  to  he  evolved  nnd& 
proper  conditions,"    (See  page  404*) 

No  physical  ^* character '^  such  as  the 
mammae  of  a  wolf  or  tail  of  a  tortoise,  can 
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lie  "donnant"  for  countless  generations  in 
organic  beings  "ready  to  be  evolved,"  un- 
less the  form  of  such  organism — I  care  not 
how  infinitcsimally  small — is  actually  pres- 
ent aU  the  time.  If  "hosts"  of  such  physi- 
cal organic  characters  and  forms  are  pres- 
ent "in  every  living  creature,"  "ready  to 
be  evolved  under  proper  conditions,"  have 
I  supposed '  anything  more  surprising  or 
wonderful  in  the  hypothesis  that  each  life- 
gam  is  a  real  living  micfocasm^  containing 
a  representation  of  all  vital  forms  of  being? 
But  Darwin  goes  even  further,  and  repre- 
sents each  physical  organism,  however  sim- 
ple, as  a  literal  corporeal  ^^microcosmr  I 
quote  his  words : —  ^ 

"We  can  not  fiUhom  tke  marvelous  compUxity 
of  an  orga$»U  being;  but  on  the  hypothesis  here  ad- 
vanced this  complexity  is  much  increased.  Each 
Hvi^g  creaiure  must  be  looked  at  as  a  microcosm — a 
Hull  utuverst — formed  of  a  host  ofself-propagating 
orgatnsms^  inconceivably  minnte,  and  as  nu$mcrous 
as  the  stars  of  heaven" — Animals  and  Plants^  voL 
il,  p.  483. 

The  "  hypothesis "  to  which  Mr.  Darwin 
here  alludes  is  of  the  utmost  importance 
to  his  theory  of  descent,  without  which,  as 
he  evidently  understands,  or  without  the 
principle  which  it  involves,  no  transmission 
can  possibly  take  place  from  one  genera- 
tion to  another;  He  calls  it  ^^pattgenesis" 
and  elaborately  explains  it  at  the  close  of 
his  work  on  the  Variations  of  Animals  and 
Plants,  It  is  based  on  the  supposition  that 
the  cell-units  of  each  living  creature  throw 
off  minute  atoms  of  their  own  substance, 
which  he  terms  *^ gemmules^**  and  which,  in 
fact, are  "self-propagating  organisms,"mul- 
tiplying  themselves  by  "self-division"  of 
their  bodies,  the  same  as  explained  recently 
in  the  case  of  monera.  The  hypothesis, 
however,  is  purely  imaginary  and  entirely 
without  any  visible  or  tangible  foundation, 
since  "gemmules"  never  were  seen  either 
singly  or  in  mass,  probably  for  the  reason 
that  they  do  not  exist  at  all;  and,  if  they 


did,  no  microscope  would  be  sufficiently 
powerful  to  visualize  them.  Hence,  the 
hypothesis  is  purely  guess-work,  without 
any  apparent  reason  or  foundation  in  Na- 
ture or  science,  save  the  necessity  for  some- 
thing to  bridge  over  the  millions  of  physi- 
ological breaks  which  the  law  of  organic 
mutation  and  substitution  necessarily 
causes  in  the  lineal  chain  of  descent  from 
remote  ancestors,  as  I  have  already  proved. 

In  fact,  the  hypothesis  of  "pangenesis" 
and  "gemmules"  seems  to  have  sprung 
itself  into  Mr.  Darwin's  imagination  almost 
entirely  to  aid  the  cause  of  reversionary 
tfr/ripff, which  becomes  at  once  impracticable 
from  the  enormous  dilution  of  ancestral 
blood  in  a  few  generations.  At  the  very 
commencement  of  the  hypothesis  he  says: 
"  Every  one  would  wish  to  explain  to  him- 
self, even  in  an  imperfect  manner,  how  it 
is  possible  for  a  character  possessed  by  some 
remote  ancestor  suddenly  to  re-appear  in  the 
offspring."  (Animals  and  Planti^  vol.  ir., 
p.  438.)  He  surely  saw  at  a  glance  that 
the  inconceivable  dilution  of  ancestral 
blood  by  the  law  of  consanguinity  in  a  short 
time  rendered  the  possibility  of  characters 
being  transmitted  through  such  a  medium 
as  utterly  out  of  the  question. 

To  meet  this  manifest  impracticability 
in  the  transmission  of  blood  or  other  cor- 
poreal  substance,  even  through  a  few  dozen 
generations,  Mr.  Darwin  must  have  seen 
(though  he  never  so  much  as  hints  it  in 
any  of  his  works)  that  something  substan- 
tial must  be  invented,  difiFering  in  its  nature 
from  blood  or  any  other  ordinary  organic 
substance,  which  would  pass  from  genera- 
tion to  generation  without  being  lost  by 
dilution  or  cast  off  by  the  universal  law  o£ 
displacement  and  substitution.  He  never 
thinks  of  adopting  the  idea  which  I  have 
so  clearly  and  repeatedly  demonstrated, 
namely,  that  the  mind  and  life  of  every 
creature  constitute  a  substantial  but  incor- 
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poreal  organism^  but  supposes  that  his  hy- 
pothetic physical  "gemmules" — in  fact, 
infinitesimal  living  creatures,  since  they 
are  '^^^^-propagating  organisms'*  and  ca- 
pable of  "j^^-division," — will  answer  the 
purpose,  and  in  some  way  avoid  this  law 
of  displacement  and  substitution  and  not 
be  liable  to  the  same  mutation  as  other 
corporeal  atoms.  Yet,  in  keeping  with  the 
inherent  weakness  of  his  whole  theory,  he 
stultifies  his  hypothesis  by  assuming  that 
these  gemmules  pass  from  generation  to 
generation,  even  from  the  remotest  ances-  ' 
tors,  in  a  "dormant"  and  consequently  in 
an  inactive  state,  and  must  therefore  be 
incapable  of  "self-propagation"  by  "self- 
division,"  and  hence,  as  I  will  abundantly 
show,  they  must  turn  out  to  be  wholly 
worthless;  for  how  can  such  "dormant" 
atoms  descend  all  the  way  from  an  ancient 
marsupial  in  a  quiescent  condition, ready  to 
be  aroused  to  action  in  the  veins  of  a  hu- 
man mother  and  thus  reproduce  marsupial 
organs,  any  more  than  atoms  of  the  original 
marsupial  blood? 

Such  is  a  brief  view  of  this  great  hypoth- 
esis, so  essential  to  the  very  existence  of 
Mr. -Darwin's  theory  of  descent,  and  with-' 
out  which  all  inherited  transmissions  are 
with  him  a  physical  impossibility.  When 
it  is  shown  that  even  with  the  aid  of  this 
hypothesis  all  inheritance  remains  still  the 
same  physical  impossibility,  as  will  soon  be 
demonstrated,  the  weakness,  inefficiency, 
and  utter  helplessness  of  Darwinism,  will 
be  pitiably  apparent,  for  what  does  the 
theory  of  descent  amount  to  with  the  pos- 
sibility of  physical  transmissions  removed? 

I  had  not  intended  here  to  enter  into  this 
provisional  assumption  of  "pangenesis" 
and  "gemmules,"  but  had  purposed  to 
defer  it  till  the  closing  chapter  of  this 
book ;  particularly  as  right  here  it  breaks 
into  the  explanation  of  my  own  hypothesis 
of  microcosmic  life-germs.  But  as  it  is  the 


only  conceivable  hypothesis  which  Mr. 
Darwin  can  suggest  by  which  to  bridge 
over  the  millions  of  physiological  breab 
and  chasms  which  have  been  proved  to 
occur  in  the  line  of  corporeal  descent,! 
have  determined  to  meet  "pangenesis"  here 
and  now,  lest  some  reader  may  have  been 
misled  by  it,  and  might  suppose  it  to  mili- 
tate against  the  arguments  I  have  pre- 
viously brought  to  bear  against  "rever- 
sions,"such  as  the  impossibility  of  physical 
transmissions,  from  the  well-known  law  of 
mutation  and  substitution,  as  so  recently 
established.  I  will  first,  however,  let  Mr. 
Darwin  give  us  his  hypothesis  in  his  own 
words: — 

*'The  hjrpothesis  of  Pangenesb  as  applied  to  the 
several  great  classes  of  facts  just  discussed.no  doubt 
is  extremely  complex  .  .  .  namely,  that  all  organic 
units,  besides  having  the  power,  as  is  generally  ad- 
mitted, of  growing  by  self-division,  tkrvw  tf  fm 
and  minute  atoms  of  their  contents,  that  x^grmmnks. 
These  multiply  and  aggregate  themselves  into  bads 
and  sexual  elements,  .  .  .  and  they  are  capable  of 
transmission  in  a  dormant  stcLte  to  successive  gaur^ 
tions,  .  .  .  /Reversion  depends  on  the  transmissim 
from  the  forefather  to  his  descendants  of  dormaU 
gemmules  that  occasionally  become  developed  nnder 
certain  known  or  unknown  conditions." — Dakwix,* 
Animals  and  Plants,  vol.  ii.,  pp.  481, 483. 

The  reader  can  scarcely  fail  to  observe, 
by  reading  this  passage  attentively,  that 
Mr.  Darwin  was  really  troubled  in  his 
mind  about  his  reversionary  argument^ 
which  he  tells  us  was  among  the  strong 
reasons  going  to  convince  him  of  the  truth 
of  evolution.  He  surely  must  some  time  or. 
other  have  figured  far  enough  to  see  the 
absolute  impossibility  of  ancestral  Uood 
producing  such  a  result,  from  its  almost 
infinite  dilution  in  a  few  generations;  and 
he  is  most  assuredly  intelligent  enough  not 
to  be  ignorant  of  the  universal  teaching  of 
physiology  that  all  corporeal  connection, 
even  between  succeeding  generations,  by 
means  of  blood  or  any  other  ph3rsical  sub- 
stance, is  constantly  being  swept  away  by 
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the  law  of  growth,  displacement,  and  sub- 
stitution of  corporeal  ingredients.  Hence, 
the  absolute  necessity  for  something, which, 
unlike  blood  or  any  other  known  organic 
matter,  would  come  down  through  millions 
of  generations  without  being  dislodged  from 
the  organic  tissues,  or  othen^ise  reversion^ 
and  with  it  physical  descent  must  be  given 
up  as  purely  chimerical 

It  will  Uke  but  a  few  paragraphs  to  show 
the  inefficiency  of  this  provisional  hypoth- 
esis, and  to  clearly  demonstrate,  from  the 
language  in  which  "pangenesis  **  is  couched, 
that  it  completely  stultifies  itself,  and  over- 
throws the  very  position  it  was  intended  to 
establish.  It  will  be  at  once  seen  that 
"gemmules"in  a  "dormant"  condition  can 
no  more  pass  from  generation  to  genera- 
tion in  the  blood  of  an  animal,  and  thus 
help  the  cause  of  reversionary  action,  than 
can  the  blood  itself  or  any  other  senseless, 
inactive,  useless  particles  of  matter,  which 
happen  to  collect  in  an  animal's  system, — 
which,  as  I  have  abundantly  proved,  pass 
off  by  physiological  change,  and  are  sub- 
stituted frequently  during  each  animal's 
lifetime  by  other  constituents. 

It  is  entirely  evident  that  ^^ dormant** 
gemmules  are  powerless  for  transmission 
from  one  animal  to  another,  or  for  any  hold 
on  the  coi^real  texture  of  an  organic  be- 
ing, whatever  might  have  been  supposed  of 
the  same  organisms  in  a  "sejf-propagating" 
state, — which,  unfortunately  for  the  in- 
ventor of  the  hypothesis,  he  lacked  either 
the  forethought  or  shrewdness  to  provide 
for.  The  very  word  "dormant,"  according 
to  all  dictionaries,  signifies  inactive^  asleepy 
quiescent^  &c.;  and  hence,  while  in  this 
state,  as  Mr.  Darwin  frequently  admits, 
gemmules,  if  they  really  exist  and  are  even 
all  he  represents  them  to  be,  can  develop 
into  nothing,  since,  being  inactive,  ^^self- 
propagation"  by  "j^^-division"  is  out  of 
the  question,  and  therefore  multipliccUiony 


to  keep  up  the  stock  or  replace  those  cast 
off  from  the  animal  organism,  is  clearly 
impossible ! 

It  must  follow,  from  the  above  self- 
evident  considerations,  that  such, "dor* 
mant,"  quiescent,  sleeping,  inactive  "gem* 
mules,"  would  be  of  no  more  account  in  a 
living  organism  than  any  useless*  cumberf 
some,  excrementitious  atoms  of  matter ; 
and  as  the  hypothesis  supposes  them  to 
remain  in  such  a  "dormant"  state  during 
the  countless  generations  of  descent  till 
they  happen  to  be  aroused  and  developed 
into  organs  by  "unknown  causes,"  the  in- 
telligence of  every  reader  is  sufficient  to 
convince  him  that  such  gemmules  could 
not  descend  at  all  even  through  one  gene- 
ration by  the  inevitable  laws  of  physiology, 
as  already  shown. 

This  law  of  the  constant  displacement 
and  substitution  of  all  corporeal  ingredients 
Constituting  every  organic  being,  as  so  re* 
cently  established  by  high  authorities, 
would  therefore  as  certainly  remove  "dor- 
mant" gemmules  as  it  would  displace  quies- 
cent or  inactive  trichina  in  an  asimal's 
system;  and  it  is  clearly. evident  thar these 
parasites  can  only  maintain  their  hold  on 
organic  tissue  while  in  an  active,  propa- 
gating, or  multiplying  condition.  Hence, 
as  all  considerations  go  to  prove,  "dor- 
mant" or  inactive  gemmules  could  not 
pass  to  the  succeeding  generation,  to  say 
nothing  about  two  or  three  millions,  as 
Mr.  Darwin's  ** pangenesis"  requires. 

This  great  author  has  thus  made  a  mis- 
take, which  he  will  never  be  able  to  rec- 
tify, in  attempting  to  transmit  gemmules 
in  a  "dormant"  condition  through  millions 
of  generations,  or  from  that  ancient  epoch 
when  a  woman  wore  the  marsupium  of  the 
didelphys  down  to  the  present  time.  I 
fear  that  word  "dormant"  has  already 
proved  the  death  of  "pangenesis,"  since  it 
actually  makes    such  sleeping,  inactive. 
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"  quiescent,  and  worthless  atoms,  no  better 
than  any  other  little  specks  of  bone  or  life- 
less matter, — not  even  as  good  as  ordinary 
blood,  since  this  author  and  inventor  does 
not  claim  ''dormant*'  gemmules  as  being 
nutritious  or  even  digestible.  If  an  opos- 
sum were  therefore  loaded  down  with  them 
they  would  only  be  a  burthen  to  carry, 
without  doing  the  least  particle  of  good. 

I  insist  upon  it,  therefore,  that  Mr.  Dar- 
win committed  a  fatal  blunder  in  employ- 
ing such  a  stupid  vrovd.  as  "dormant,"  when 
there  were  so  many  wide-awake  words  in 
the  dictionary!  Instead  of  allowing  these 
iittlc  sleepers  to  curi  up  in  the  veins  of 
kangaroos  in  the  far-off  Eocene  period  for 
a  nap  of  two  million  years  he  should  rather 
have  started  them  on  their  journey  alive 
and  kicking,  so  to  speak,  and  instead  of 
administering  mich  a  soporific  as  "pangen- 
esis," which  wiis  enough  to  put  anything 
to  sleep,  he  should  not  have  allowed  them 
to  close  their  eyes  during  the  entire  trip! 

It  is  simply  a  matter  of  astonishment 
that  the  author  of  "natural  selection"  and 
"survival  of  the  fittest"  should  show  so 
little  sagacity  in  a  matter  so  vital  to  his 
hypothesis.  After  proving  himself  capable 
of  inventing  such  a  word  as  "pangenesis," 
and  especially  of  originating  such  a  "self- 
propagating"  little  imp  of  an  organism  as 
a  "gemmule,"  it  is  the  profoundest  kind 
of  a  puzzle  that  he  should  deliberately  put 
it  to  sleep  and  allow  it  thus  to  be  cast  off 
from  the  marsupial  organism  as  worthless 
matter  and  immediately  substituted  by  new 
Ingredients,  thus  smashing  his  "pangene- 
sis," and  with  it  his  theory  of  descent, 
rather  than  to  keep  it  awake,  self-dividing 
its  little  body  so  rapidly  as  to  prevent  all 
danger  of  the  supply  of  ancestral  marsu- 
pial "gemmules"  becoming  exhausted! 
.^.But  the  fatal  mistake  was  made,  as  has  so 
,  often  been  done  before  by  great  men,  and 


not  now  be  recalled 
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As  "self -propagating"  gemmules  are 
necessary,  according  to  this  provisiooal 
hypothesis,  in  "each  living  creature,"  to 
give  vitality  to  the  organic  units  of  its  body, 
then  the  organic  units  of  ihtgemmuk  itself 
will  necessarily  require  the  same  kind  of 
"self -propagating  organisms,"  though  oii  a 
scale,  almost  'infinitely  reduced,  probably 
as  much  smaller  than  these  original  gem- 
mules as  they  are  smaller  thail  kangaroos; 
for  since  the  "geihmule"  is  a  veritable 
"i^{^-propagating  orgamsm^"  capable  of 
j^y-division,"  it  must  necessarily  be  a 
living  creature,"  and  therefore  as  m^ 
entitled  to  the  benefits  of  another  "pan- 
genesis" as  was  the  original  kangaroo! 
It  would  be  resdly  interesting  for  Mr.  Dar- 
win  to  extend  his  hypothesis  to  the  organic 
units  of  these  "gemmules,"  which  he  could 
easily  do  by  inventing  another  word,  and 
thus  calling  them  pinnules^  for  example; 
and  then  again,«ince4hese  piAnuks^would 
likewise  be  living  "self-propagating  organ- 
isms," he  could  continue  on  with  the  inno- 
cent amusement  of  extending  "pangenesis" 
€Ld  infinitum^  which  would  probably  be  of 
as  much  use  to  the  world  and  to  the  cause 
of  science  as  any  other  portion  of  this  self- 
contradictory  theory  of  descent. 

Since  Mr.  Darwin  insists  on  his  "gem- 
mules" coming  all  the  way  down  through  a 
million  generations  in  a  "dormant"  state, 
and  of  course  inactive  and  incapable  of 
multiplying  by  "self-division,"  let  us  by  a 
little  calculation  consider  the  chances  of 
any  given  original  stock  of  "dormant" 
gemmules,  however  enormously  large,  run- 
ning out  in  a  given  time,  and  in  this  sum- 
mary manner  open  up  the  manifest  imprac- 
ticability of  marsupial  gemmules  coming 
down  to  the  present  generation,  and  still 
sleeping,  as  Mr.  Darwin  maintains,  in  the 
veins  of  human  mothers. 

We  will  suppose  the  last  marsupial  from 
which  the  line  divaricated  leading  toward 
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the  human  species  (for  there  must  have 
-  been  a  last  ^«<r)  gave  ovj^r  ,to  the  .primal 
parent  or  head  of  this  line  all  its  gemmules 
fast  asleep,  or  in  a  "dormant"  sute,  to  be 
faithfully  transmitted  down  to  future  gene- 
rations for  the  special  purpose  of  producing 
"reversions,"  and  thus  assisting  modem 
evolution^  as  they  seem  really  to  have  no 
other  use.  I  am  now  willing,  in  order  to 
make  the  case  as  strong  for '^ pangenesis" 
as  possible,  ta  admit  that  there  were  in 
that  single  opossum,  kangaroo,  didelphys, 
or  whatever  other  marsupial,  one  hundred 
tmlUons  of  these  sleeping  gemmules.  If 
Mr.  Darwin  were  here  and  should  request 
it,  I  would  double  the  number,  or  increase 
it  tiH  he  should  express  himself  as  entirely 
satisfied.  But  as  he  is  not  here  to  consult, 
I  will  take  it  for  granted  that  I  have  met 
his  wfshes  in  placing  the  number  at 
100^000,000,  which  is  a  liberal  population 
of  ''self-propagating  organisms"  to  have 
possession  of  one  small  animal's  body. 

I  am  now  even  willing  to  admit,  in  order 
to  oblige  Mr.  Darwin  and  facilitate  pan- 
genesis, that  these  quiescent  or  '^dormant" 
gemmules  do  not  come  under  the  universal 
law^of  displacement  and  substitution  which 
controls  other  useless,  innutritions  corpo- 
real substances,  and  which  leads  to  their 
rejection  and  to  an  entire  physical  meta- 
morphosis of  an  animal's  body  every  few 
years.  I  will  concede,  to  help  his  "pro- 
visional hypothesis,"  that  these  100,000,000 
gemmules  were  of  such  a  nature  as  not  to 
be  superseded  and  displaced  by  new  in- 
gredients taken  up  from  organic  and  inor- 
ganic nature,  but  that  they  became,  on 
their  first  transfer,  a  part  of  the  animal's 
identity  of  being  or  of  its  natural  selfhood. 

Now,  after  doing  all  this  to  accommo- 
date Mr.  Darwin  and  aid  pangenesis,  let 
us  see  what  it  amounts  to.  The  very  first 
generation  of  descent,  or  the  first  descend- 
ant oi  this  primal  head  of  the  line,  would 


take  one  half  of  these  'Mormant"  gem- 
nudes,  leaving  the.  other  half  in  the  b^dSi 
of  the  father,  thus  giving  them  50,000,000 
gemmules  apiece.  Is  not  this  an  inevitable 
conclusion?     . 

Ic  would  not  do  to  assume  that  the  father 
kept Ihem  all, giving  none  to  his  offspring^ 
for  if  that  was  the  law,  then,  as  soon  as  th^ 
father  should  happen  to  die,  it  would  end 
the  business  for  the  "dormant  "gemmule^ 
and  wipe  out  Mn  Darwin's,,  pangenesis. 
Neither  would  it  do  to  assume  that  the 
father  transmitted  them  sUl  to  the  son;  for 
if  that  was  the  plan  of  transmission,  then 
at  all  times  during  the  millions  of  year^ 
which  have  since  succeeded,  the  entire 
100,000,000  'dormant"  organisms  would 
have  their  sleeping  apartments  within  one 
single  animal's  body.  This  is  wholly  in- 
admissible,  since  the  accidental  death  of 
that  one  animal  whicK  happened  at  the 
particular  time  to  be  the  custodian  of  this 
precious  stock  of  ancestral  gemmules 
would  in  like  manner  annihilate  "pangen- 
esis," since  there  could  now  be  no  dormant 
marsupial  organisms  in  the  blood  of  human 
mothers  to  cause  reversions,  so  essential  to 
the  cause  of  evolution. 

Hence,  the  safe,  natural,  and  scientific 
mode  of  transmission,  would  necessarily 
be,  as  stated  at  the  start,  that  each  lineal 
descendant  should  receive  one  half  the 
dormant  gemmules  possessed  by  its  father. 
Now,  I  wonder  if  Mr.  Darwin  ever  took 
the  trouble  to  think  how  long  it  would 
take  to  exhaust  any  given  original  stock 
of  "dormant"  gemmules,  however  large? 
It  seems  to  me  if  he  had  even  given  it 
a  casual  thought,  he  surely  would  never 
have  dreamt  of  "pangenesis."  Instead  of 
transmitting  such  quiescent  organisms 
down  through  a  million  generations,  as  is 
absolutely  necessary  according  to  this  pro- 
. visional  hypothesis,  the  hventy-sevenih  de^ 
scendant  in  this  lineal  chain  from. that  last 
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marsupial  would  have  but  a  single  dormant 
gemmule  remaining  in  its  body^  while  the 
twenty-eighth  descendant  would  destroy 
tliat !  The  following  table,  leaving  out  a 
few  unimportant  fractions,  shows  how 
rapidly  the  original  stock  of  100,000,000 
gemmules  would  become  reduced  by  these 
continual  subdivisions,  according  to  the 
law  of  consanguinity;  for, it  must  never  be 
lost  sight  of,  that  since  these  gemmules, 
according  to  "pangenesis,"  are  transmitted 
in  a  "dormant"  state,  they  are  necessarily 
inactive^  arid  hence  have  no  power  to  prop- 
agate themselves  by  self -division,  and  thus 
increase  their  number  on  the  way: — 

1st  generation,     ioo,ooo»ooo  dormant  gemmules. 

ad  ••  5o,ooo;ooo 

3d  ••  35,000,000 

4th  ••  .  12,500,006 

5th  ••  6,250,000 

6th  ••  3,125.000 

7th  •*.  1,562,500 

8th  ••  781.250 

9th  ••  390,625 

10th  ••  195.323 

nth  ••  97,656 

12th  •*  '  48,828 

13th  ••  24,414 

14th  •'  12,207 

15th  "  6.103 

i6th  •'  3,051 

17th  ••  1,525 

i8th  ••  762 

19th  •*  381 

20th  *'  190 

2ist  *•  95 

22d  "  47 

23d  *•  23 

24th  "  II 

25th  "  5 

26th  "  2 

27th    '    ••     .  I 

28th  "    The  last  dormant  gemmule  cut  in  two 
and  destroyed! 

As  soon  as  reduced  to  a  single  gemmule, 
at  the  twenty-seventh  link  in  the  chain  of 
descent,  "pangenesis"  necessarily  explodes, 
since  Mr.  Darwin  distinctly  teaches  that  a 
single  gemmule  can  do  nothing  toward  de- 
Teloping  a  "part"  of  an  animal's  structure, 
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but  that  it  requires  "a  nymbet  or  mass  oi 
them"  to  accomplish  any  result: — 

**'BvLi gemmules  differ  from  Mr.  Spencer^s  physio- 
logical units,  inasmuch  as  a  certain  number  or  wuut 
of  them  are,  as  we  shall  see,  requisife  far  the  deveU 
opment  of  each  cell  or parC^^^Ammuls  and  Plants^ 
vol.  ii.,  p.  450. 

Thus  ends  the  great  hypothesis  of  "pan- 
genesis," before  even  the  first  variety 
branching  off  from  the  last  marsupial  in 
the  line  has  had  time  to  change  the  cok>r 
of  its  hair,  let  alone  become  a  distinct 
species ;  and  hence  we  may  bid  good-bye 
to  "dormant"  gemmules  and  to  Mr.  Dar- 
win's provisional  pangenesis! 

Having  made  this  digression  for  the 
purpose  of  disposing  of  Mr.  Darwin 's^gcet^ 
hypothesis,  I  now  return  to  the  discussion 
of  my  own  provisional  assumption  of  an 
incorporeal  vital  and  mental  microcosm, 
which  I  have  supposed  to  exist  as  a  litde 
universe  of  life-forms  present  in  each  ovule 
at  the  beginning  of  each  individual  life,or 
as  soon  as  the  ovule  is  pervaded  by  the 
vital  entity  or  intangible  essence  of  being 
from  both  parents. 

By  turning  back  to  the  last  passage 
quoted  before  the  digression,it  will  be  seen 
that  Mr.  Darwin  assumes  a  "microcosm" 
or  a  "little  universe"  of  corporeal  organ- 
isms, as  present  in  each  living  creature, 
and  as  "numerous  as  the  stars  of  heaven.** 
In  the  quotation  just  preceding  it  wc 
are  informed  that  a  "  host  of  lost  charac- 
ters" are  continually  present  "in  every 
living  creature."  Now,  if  Mr.  Darwin  has 
a  right  to  assume  a  "  microcosm,"  or  a 
"little  universe"  of  "self-propagating  or- 
ganisms" "numerous  as  the  stars  of  heaven** 
existing  within  "each  living  creature," 
which  includes  monera,  monads,  and  the 
smallest  bacteria,  barely  visible  by  means 
of  the  microscope,  thus  embracing  within 
one  infinitesimal  atom  tens  of  thousands 
of  different  species  represented  in  their 
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**  dormant  gemmuksy'*  then  suvely  I  have 
an  equal  right  to  avail  myself  of  a  rationed 
jnodification  of  his  assumption^  which, 
however  improbable  in  its  corporeal  sense 
as  he  employs  it,  becomes  a  grand  and 
.beautiful  possibility  wh^n  applied  as  I  ap- 
ply it  to  the  substantial  and  vital  essence 
of  being.  If  Mn  Darwin,  therefore,  is  au- 
thority in  the  discussion  of  evolution  (and 
he  surely  will  be  so  regarded  by  me  when- 
ever he  favots  the  overthrow  of  his  own 
system),  I  clearly  have  a  right  to  assume 
a  vital  microcosm  essentially  embraced 
within  every  life-germ  in  which  are  repre- 
sented the  ideal  forms  of  universal  being, 
since  it  has  been  so  clearly  demonstrated 
that  there  is  actually  a  vital  aiid  mental 
organism  within  each  living  creature  in 
addition  to  its  physical  structure. 

My  hypothesis,  therefore,  contemplates 
no  such  an  improbable  idea  as  a  *^aiicro- 
cosm"  of  physical  characters  or  corporeal 
forms  representing  the  corporeal  organs 
of  countless  diverse  species,  which  is  the 
only  conception  Mr.  Darwin  has  of  such  a 
"  microcosm."  Instead  of  physical  forms 
my  hypothesis  only  supposes  the  presence 
in  every  life-germ  of  a  microcosm  repre- 
senting the  essential  but  incorporeal  forms 
of  the  vital  and  mental  entities  of  being 
throughout  Nature.  But  as  these  vital  and 
mental  germs  of  the  various  living  struc- 
tures can  all  exist  within  the  same  space 
of  one  of  them,  like  other  incorporeal  sub- 
stances, such  as  sound,  heat,  light,  magnet- 
ism, gravitation,  and  electricity,  without 
the  conflict  of  space  unavoidable  with  all 
corporeal  bodies,  however  small,  they  do 
not  therefore  involve  the  necessary  want 
of  room  or  idea  of  crowding  in  a  human 
ovule,  for  example,  which  is  but  about  the 
125  th  of  an  inch  in  diameter. 

If  Mr.  Darwin,  in  order  to  sustain  evo- 
lution, may  rationally  suppose  a  physical 
^'microcosm,"  and  the  presence  within  the 


smallest  animalcule  of  the  physical  germs 
of  organ&or  corporeal  characters,  "numer- 
ous as  the, stars  of  heaven,"  ready  to  be 
evolved  into  fully  developed  structures, 
am  I  not  rationally  justified  in  assuming 
the  presence  of  a  vital  and  incorporeal  mi- 
crocosm in  every  life-germ  by  which  to 
explain  these  otherwise  inexplicable  facts 
of  science,  especially  since  it  has  been  so 
clearly  shown  that  physical  descent  and 
inheritance  are  out  of  the  question  ?  Hav- 
ing demonstrated  that  there  is  and  must 
be  a  vital  and  mental  organism,  which  is 
wholly  intangible  and  incorporeal,  inclosed 
within  each  physical  structure, and  without 
which  no  inheritance  or  transmission  of 
any  kind  can  take  place,  have  I  not  a  right, 
as  a  provisional  hypothesis,  to  assume  that 
within  the  germ  of  such  vital  organism  a 
microcosm,  representing  all  life-forms,  may 
exist,  with  a  thousand  times  more  plausi- 
bility than  Mr.  Darwin  can  assume  a  sim- 
ilar "  little  universe  "  of  physical  organisms 
which  have  come  down  through  countless' 
generations  in  a  dormant "  condition  by 
physical  descent? 

Assuming,  therefore,  that  such  a  vital 
and  mental  microcosm,  embraced  within 
each  life-germ  at  the  commencement  of 
every  embryonic  being, is  not  an  incredible 
idea,  on  the  principles  laid  down  and  hy- 
potheses invented  by  Mr.  Darwin,  I  now 
propose  to  look  at  the  various  problems 
involved,  and  see  how  far  they  can  be  ex- 
plained and  made  to  harmonize  with  the 
facts  of  biology,  physiology,  psycholog}%  and 
science  generally,  based  on  such  a  supposed 
microcosm. 

Viewing  the  intangible  and  incorporeal 
life-germ  of  each  sentient  being  as  such  a 
microcosmic  assemblage  as  I  have  de- 
scribed, it  is  not  a  surprising  result  that 
the  embryos  of  all  animals  should  appear 
exactly  alike  at  the  commencement  of  the 
corporeal  concentration  of  organic  sub- 
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stance.  Could  this  incorporeal  germ  itself 
be  seen  in  its  microcosmic  condition, — 
which,  of  course,  can  not  be  done  with 
mortal  and  physical  eyes, — the  absolute 
presence,  in  their  essential  forms,  of  all 
animate  nature  would  probably  be  ob- 
served, just  as  the  leaves,  buds,  blossoms, 
twigs,  boughs,  branchlets,  t^ark,  trunk,  and 
roots  of  the  perfect  tree,  may  be  supposed 
to  exist  in  their  essential  and  elemental 
outlines  within  the  life-nucleolus  of  every 
acorn;  and  if  the  analogy  between  animal 
and  vegetal  life  is  carried  out,  as  it  might 
be,  the  seed-germ  of  a  tree  would  probably 
present  an  arboretum  or  a  microcosm  of 
the  entire  vegetable  kingdom. 

To  say  it  would  be  impossible  for  such 
a  microcosm  of  animal  life  to  exist  in  the 
vital  germ  of  the  embryonic  being,  would 
be,  of  course,  to  repudiate  Mr.  Darwin's 
corporeal  microcosm  of  physical  organisms 
as  almost  infinitely  more  improbable.  If 
a  landscape  of  mountains,  hills,  rive«^, 
valleys,  trees,  villas,  &c.,  extending  for 
leagues,  can  be  photographed  upon  the 
retina  of  a  human  eye  in  such  a  condensed 
form  and  yet  be  perfectly  outlined  in  every 
feature  on  such  a  mere  speck  of  surface, 
and  can  then  be  copied  in  all  its  details  on 
the  focal  point  of  the  optic  nerve  so  almost 
infinitely  reduced  in  size  that  the  most 
powerful  microscope  can  trace  no  impres- 
sion, yet  along  this  thread  such  actual  land- 
scape, in  all  its  minutiae,  can  be  conducted 
to  the  brain,  and  there  reproduced  in  its 
full  size  by  the  incorporeal  mental  impres- 
sion, it  would  seem  that  no  conception  of 
an  incorporeal  microcosm  ought  to  be  re- 
jected on  the  ground  of  its  impossible  con- 
densation or  want  of  room. 

The  earlier  the  stage  of  growth  at  which 
we  view  the  embryos  of  various  animals, 
or  the  less  they  are  developed,  the  more 
intimately  do  they  resemble  each  other, 
while  the  farther  they  are  developed  to- 


ward natal  life  the  more  are  they  differen- 
tiated into  specific  form  and'outline,  under 
the  influence  of  the  specific  substantial  lif^ 
germ.  From  this  state  of  fads  it  would 
follow  that  when  we  trace  the  derelopmect 
backward  to  the  ovule  itself  the  resem- 
blance would  be  perfect,  which,  strange  \% 
say,  is  admitted  by  evolutionists,  an4 
claimed  by  them  as  an  important  fact  ii 
favor  of  their  theory,  but  which,  as  I  will 
show,  unwittingly  refutes  the  whole  hy- 
pothesis. 

Mr.  Darwin  distinctly  tells  us,  as  already 
quoted,  that  "  Man  is  developed  from  an 
ovule  about  125th  of  an  inch  in  diameter, 
which  differs  in  no  respect  from  the  emia 
of  other  animals**  This  is  an  anatomical 
fact  which  I  do  not  question,  so  far  as  the 
physical  structure  of  such  ovules  is  con- 
cerned, which,  of  course,  inv<^ves  the  en* 
tire  extent  of  this  author's  conception  of 
their  existence.  In  fact,  it  is  intrinsically 
and  essentially  a  part  of  Darwinism  not  to 
recognize  anything  as  substantial  in  con- 
nection with  any  living  creature  but  the 
physical  and  tangible  organism. .  But  this 
admission,  just  quoted,  fatally  overthrows 
this  erroneous  view  of  organic  being,  and 
is  the  most  undeniable  acknowledgment  of 
the  truth  of  all  I  have  been  urging  in  re- 
gard to  a  vital  and  mental  organism  being 
inclosed. withip.  and  physically  expressed 
by  the  corporeal  structure.  If  the  ovules 
from  which  the  most  diverse  species  arc 
developed,  "differ  in  no  respect  "from  each 
other,  as  Mr.  Darwin  so  frankly  admits, 
does  it  not  follow  beyond  the  possibilit)- 
of  doubt  that  within  the  ovule  of  each 
specific  form  at  the  beginning  of  life,  there 
must  exist  an  invisible,  incorporeal  (yet 
substantial)  organism,  which  does  tndy 
embrace  every  outline  of  the  creature  into 
which  such  specific  ovule  will  ultimatelf 
dififerentiate? 

If  there  is  Xko  difference  between  the 
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human  ovule  and  that  of  a  lower  animal, 
physically  considered,  as  Mr.  Darwin 
teaches  truly,  and  then  if  there  is  no  sub- 
stantial mental  and  vital  organism  holding 
within  it  the  specific  form  and  outline 
which  takes  possession  of  such  an  ovule 
and  leads  on  to  its  proper  development, 
controlling  the  accumulation  £lnd  arrange- 
ment of  corporeal  atoms  drawn  from  the 
mother's  organism,  then  it  unavoidably 
follows  that  all  ovules  should  develop  and 
differentiate  exactly  alike,  according  to 
evolution;  that  is,  if  they  could  develop 
at  all  without  such  vital  organism,  which, 
of  course,  they  can  not. 

Hehce,  as  in  the  case  of  Prof.  Haeckel's 
annihilating  *' plates,"  which  were  to  over- 
whelm the  opponents  of  evolution,  but 
which  unfortunately  proved  that  the  tor- 
toise descended  from  man,  so  Mr.  Darwin, 
in  his  anxiety  to  produce  a  crushing  argu- 
ment in  favor  of  his  theory  by  showing 
that  the  human  and  marsupial  ovules 
**  differ  in  no  respecti'  from  each  other, 
has  literally  destroyed  the  foundation  of 
evolution  by  proving  that  there  is  no  scien- 
tific reason  within  the  prevision  of  his  great 
theory  why  the  ovule  of  a  lioness  should 
not  be  just  as  apt  to  produce  a  young 
hyena  as  a  young  lion !  It  therefore  inev- 
itably follows  that  there  is  no  scientific 
law.  within'  reach  of  evolution  and  its 
purely  physical  system  of  philosophy  which 
can  assign  a  shadow  of  a  reason,  after  this 
admission,  why  a  crocodile  should  not 
bring  forth  a  young  reindeer,  or  a  cow 
should  not  produce  kittens,  since  their 
ovules  "differ  in  no  respect**  from  each 
other,  and  since  such  a  thing  as  an  incor- 
poreal, substantial,  organic  life-germ,  is 
entirely  foreign  to  that  wholly  materialistic 
philosophy. 

This  important  discovery  of  Mr.  Darwin, 
that  the  human  ovule  "differs  in  no  respect 
from  the  ovules  of  other  animals,"  may  not 


after  all  prove  such  a  godsend  to  evolution 
when  we  shall  have  traced  its  legitimate 
bearing  a  little  further.  It  becomes,  in 
fact,  another  scientific  demonstration  that 
there  is  present  in  the  life-germ  of  every 
living  creature  a  substantial  vital  and 
mental  organism,  which  really  contains  the 
Specific  entity  of  each  being,  from  which 
alone  the  animal  form  derives  it^  structural 
outline ;  and  that  the  substantial  is  not 
therefore  limited  to  the  visible  and  tan- 
gible, as  evolution  necessarily  inculcates. 
Without  this  absolute  entity  of  being  ex- 
isting invisibly  and  incorporeally,  yet  sub- 
stantially, within  each  ovule,  representing, 
as  an  individual  microcosm,  every  bone, 
joint,  muscle,  ligament,  vein,  artery,  and 
nerve  of  the  entire  anatomy  of  such  specific 
form,  it  may  be  relied  upon  as  a  physio- 
logical fact  that  no  such  a  thing  as  devel- 
opment or  differentiation  could  take  place 
from  any  ovule. 

If  Mr.  Darwin  were  asked  to  give  some 
explanation  why  an  equine  ovule  differen- 
tiates and  develops  into  a  colt  rather  than 
into  a  puppy,  since  the  ovule  of  the  horse 
"differs  in  no  respect"  from  that  of  the 
dog,  he  would  probably  reply,  as  he  did 
when  imploring  some  solution  to  the  prob- 
lem of  inherited  instinct  and  acquired 
habit  in  a  retriever:  "An  answer  to  this 
question,  however  imperfect,  would  be  sat- 
isfactory.*' The  truth  is,  these  physical 
philosophers,  who  believe  in  nothing  sub- 
stantial but  the  tangible,  haven't  the  re- 
motest idea  how  to  answer  any  of  these 
questions  or  solve  any  problem  relating 
to  inheritance,  reproduction,  or  develop- 
ment; yet  they  assume  to  hold  the  only 
keys  in  the  theory  of  descent  by  which  all 
these  mysteries  of  inherited  transmissions 
are  to  be  unlocked,  at  the  same  time  plead- 
ing for  any  kind  of  answer  to  a  question 
'  no  itiore  profound  than  any  and  all  others 
relating  to  inheritance  and  development; 


426 


The  Problem  of  Human  Life. 


for  they  all  involve  the  same  underlying 
principle  of  a  substantial  vital  organism  in 
each  living  creature  as  the  counterpart  of 
its  corporeal  structure. 

No  question  more  profound,  or,  in  fact, 
more  simple,  was  ever  asked  relating  to 
the  great  subject  of  inheritance,  than  why 
a  chicken  as  soon  as  it  leaves  its  shell, 
without  having  seen  its  mother  or  any 
other  fowl,  will  commence  running  around 
and  hunting  grains  of  food,  or  why  it  will 
even  tap  against  the  shell  with  its  beak 
and  break  its  way  out.  I  have  used  the 
remark,  no  question  more  profound  or 
more  simple^  since  they  are  all  alike,  and 
the  man  who  can  answer  one  can  answer 
all,  while  he  who  fails  on  one,  however 
apparently  profound  or  simple,  may  at 
once  drop  the  whole  subject,  as  he  will 
assuredly  fail  on  all. 

That  a  young  chicken^  without  being 
taught  by  experience,  will  pick  «p  and 
swallow  2ifly  but  cautiously  avoid  a  bee  of 
the  same  size  and  nearly  the  same  form, 
while  a  little  child^not  having  been  taught 
to  the  contrary,  will  pick  up  a  poisonous 
snake  as  readily  as  it  would  take  in  its 
hand  a  piece  of  ribbon,  is  a  mystery  which 
well  may  puzzle  the  brains  of  materialistic 
philosophers;  for  they  Have  no  conceivable 
answer  within  the  range  of  their  physical 
ideas  which  sheds  a  glimmer  of  light  on 
these  problems. 

It  is  a  cheap  answer  to  say  it  is  instinct 
which  leads  the  chicken  to  pursue  such  and 
such  a  course.  But  what  is  instinct?  Evi- 
dently the  chicken  knows  in  what  manner 
its  food  will  be  found,  if  it  gets  it.  It  also 
knows  that  the  bee  is  dangerous,  and  that 
the  fly  is  not  only  harmless  but  nutritious. 
Young  mammals  also  know,  as  soon  as 
bom,  where  and  how  to  go  in  search  for 
the  breast;  and, as  seen  with  litters  of  pigs, 
will  range  themselves  in  the  most  orderly 
manner  at  the  very  first  trial.   The  mother 


does  not  tell  them,  nor  give  them  the  least 
instruction.  How,  then,  have  they  learned 
it?  That  they  know  where  to  go  and  how 
to  proceed,  by  what  we  term  instinct^  there 
can  be  no  doubt.  Then  what  is  instinct 
but  knowledge  or  intelligence^ 

The  answer  to  this  entire  problem  of* 
animal  instinct  and  human  reason,  and  the  ' 
exact  difference  between  them,  can  be 
given  in  a  couple  of  paragraphs,  which  has 
never,  so  far  as  the  writer  knows,  been  be- 
fore accomplished,  simply  because  the  true 
basis  of  such  solution  has  hitherto  been 
wholly  ignored  by  writers  on  the  subject 
Since  no  intelligent  solution  can  be  con- 
ceived of  without  admitting  a  Creative  Will 
to  start  with,  hence  the  bewilderment,  con- 
fusion,  and  contradictory  attempts  at  ex- 
planation, indulged  in  by  evolutionists,  as 
will  soon  be  shoHH  from  Mr.  Darwin  him- 
self; while  the  weak,  half-evolved,  and  un- 
satisfactory attempts  at  solution,  by  those 
who  admit  a  Creative  Will,  resuh  alone 
from  a  failure  ta  recognize  the  dual  organ- 
ism of  every  sentient  being,  which  I  have  . 
postulated  from  the  introductory  chapter 
to  the  present  page  as  the  only  possible 
basis  of  solution  for  the  thousands  of  mys- 
teries brought  to  light  by  physiological  re- 
search. 

Is  there,  then,  a  satisfactory  and  distinct 
line  of  demarkation  between  human  intel- 
ligence and  that  knowledge  possessed  by 
the  lower  orders  of  animals  which  we 
usually  designate  as  instinct?  And  is  it 
further  possible  to  give  a  clear  and  satis-  ' 
factory  explanation  of  the  exact  modus 
operandi  by  which  that  demarkation  was 
first  established  and  by  which  it  is  still  kept 
up  through  the  fix^dt  laws  and  principles 
of  Nature  ?  I  will  now  attempt  quite  briefly 
to  give  this  solution,  to  which  I  invite  the 
reader's  careful  attention. 

The  Creative  Will  in  forming  the  first 
pair  of  fowls,  for  example,  supplied  them 
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from  out  His  own  fountain  of  life  and  in- 
telligence with  such  mental  powers  and 
such  a  store  of  practical  knowledge  as  v/as 
necessary  to  the  struggle  for  existence,  with 
ithe  capacity  to  increase  such  intelligence 
jwithin  a  certain  specific  limit  by  experience 
and  memory.  As  thus  formed,  the  vital 
and  mental  powers  of  these  animals  con- 
stituted an  incorporeal  yet  substantial  or- 
ganism, the  counterpart  and  invisible  es- 
sence of  their  physical  and  tangible  struc- 
ture, thus  constituting  as  real  and  true  an 
entity  of  existence  as  is  the  substantial 
mental  and  vital  nature  of  God  himself, 
out  of  which  all  such  entities  issue  as  in- 
finitesimal drops. 

With  the  powers  thus  described  the 
Creative  Will  also  established  the  law  of 
procreation,  giving  the  capacity  of  trans- 
ferring to  offspring  not  only  a  duplicate 
life-germ  which  should  contain  the  blended 
vital  and  mental  organism  of  both  parents, 
but  with  it  He  gave  them  power  to  trans- 
mit their  original  and  acquired  store  of  pa- 
rental  knowledge. 

With  the  primal  creation  of  the  human 
pair,  the  mental  powers  and  a  store  of 
practical  knowledge  were  likewise  given, 
but  without  the  capacity  of  transferring 
to  the  child  by  the  laws  of  generation  a 
single  idea  of  parental  knowledge y  either 
original  or  acquired.  Instead  of  the  trans- 
fer bodily  of  parental  intelligence  to  the 
child  with  the  vital  and  mental  organism, 
as  in  the  case  of  lower  animals,  the  human 
parents  had  received  the  power  from  the 
Creative  Will  of  transferring  an  almost  un- 
limited blank  capacity  of  being  taught.  While 
the  human  pair  were  denied  the  power  of 
transferring  to  the  child  bodily  their  origi- 
nally inspired  and  acquired  knowledge, 
they  were  given  in  lieu  of  it  the  gift  of 
speech  and  the  capacity  and  desire  to  teach 
the  young,  and  in  this  way  only  to  transmit 
their  intelligence  from  one  generation  to 


another.  While  the  lower  animals  have 
been  deprived  of  this  capacity  or  desire 
to  teach  their  young,  and  in  lieu  have  re- 
ceived the  power  of  transmitting  their  own 
knowledge  bodpy  with  the  physical  and 
vital  organism,  the  young  are  equally  in- 
capable of  being  instructed  by  the  parents 
except  to  a  very  limited  extent  by  obser- 
vation and  imitation,  but  depend  wholly 
upon  the  actual  supply  of  knowledge  which 
is  bom  with  them,  and  which  we  have,  for 
the  want  of  a  better  word,  called  instinct. 

Here,  then,  is  the  real  difference  between 
the  man  and  brute, — between  human  in- 
telligence and  animal  instinct.  The  lower 
animal,  having  neither  the  capacity  nor 
desire  for  .teaching  or  being  taught,  has 
received  from  the  Creator  instead  the 
power  of  transferring  and  receiving  from 
generation  to  generation,  inclosed  within 
the  vital  and  mental  organism,  the  com- 
plete stock  of  ancestral  knowledge.  A 
human  being,  on  the  contrary,  deprived  of 
the  capacity  of  thus  transmitting  or  re- 
ceiving a  single  ancestral  idea^  has  been 
furnished  by  the  Creative  Will  with  the 
power  of  transferring  to  the  child  or  re- 
ceiving from  the  parent  such  a  vital  and 
mental  entity  as  includes  the  full  capacity 
and  desiie  for  both  teaching  and  being 
taught. 

And  thus  we  have  the  distinct  line  of 
demarkation  defined  and  clearly  drawn 
between  human  reason  and  animal  instinct. 
The  former  is  built  up,  step  by  step,  through 
instruction  constantly  accumulating  from 
higher  sources,  aided  by  man's  almost  un- 
limited capacity  for  teaching  and  being 
taught,  while  the  latter  is  the  untaught 
and  unlearned  aggregate  knowledge  of  the 
race  since  its  primeval  origin,  transmitted 
bodily  to  offspring  with  their  mental  and 
vital  organisms. 

Hence,  as  an  illustration  of  this  differ- 
ence carried  into  practice,  let  a  pup  be 
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raised  to  maturity  or  even  old  age  without 
seeing  the  light  or  hearing  a  sound,  and  it 
would  start  out  into  the  world  when  re- 
leased with  nearly  the  same  intelligence 
and  apparent  familiarity  with  objects  as 
ordinary  dogs  of  its  breed.  But  let  an  in- 
fant be  thus  raised  to  manhood,  and  it 
would  come  forth  to  the' light  a  helpless 
idiot. 

Here,  then,  is  a  problem  which  evolution 
can  neither  explain  nor  throw  the  least  ray 
of  light  upon.  Such  a  difference  existing 
between  two  beiftgs  sustaining  a  fr^ar^/^;^^ 
relationship  to  each  otlur^  as  we  are  assured 
is  the  case  by  Darwin  and  Huxley,  is  utterly 
inconceivable,  and  must  be  held  as  abso- 
lutely impossible.  That  man  should  have 
descended  from  animals  which  receive  all 
their  intelligence  in  a  mass  at  birth,  while 
he,  so  nearly  related  and  yet  so  vastly  im- 
proved in  other  respects,  and  so  differen- 
tiated physically,  should  not  receive  a 
single  idea  of  congenital  intelligence,  must 
be  regarded  as  utterly  unreasonable  and 
absurd.  To  ignore  the  solution  I  have 
given,  that  there  was  an  original  line  of 
demarkation  between  human  and  lower 
species  drawn  by  the  Creative  Will,  and  to 
assume,  as  do  evolutionists,  that  man  has 
actually  descended  from  animals  having 
such  wonderful  instinct  as  the  dog,  is  to 
rej^udiate  every  true  and  consistent  idea 
of  development,  and  reverse  the  whole 
theory  of  evolution.  Instead  of  evolving 
the  congenital  intelligence  or  instinct  of 
the  aog,and  developing  it  to  a  higher  grade 
of  intuitive  knowledge,  as  natural  selection 
professes  to  accomplish,  it  has  finally  and 
utterly  annihilated  it  in  the  infant,  leaving 
not  even  a  rudimentary  vestige  of  such 
instinct  remaining. 

No  one  can  deny  that  the  instinct  of  the 
lower  animal  is  useful,  and  would  have 
been  of  service  in  any  and  every  cdndition- 
of  hfe.     Then  why  should  survival  of  the 


fittest  (!)  completely  destroy  it  in  develop- 
ing man  from  the  dog?    Suppose  the  m- 
fant  bom  now  had  all  the  instinctive  intel- 
ligence and  physical  strength  at  birth  of 
the  dog  added  to  its  unlimited  capacity 
for  being  taught,  would  not  such  develop- 
ment be  useful   to  man?    No  one  cao 
doubt  it  for  a  single  moment.     Then  how 
could  natural  selection  destroy  such  valu- 
able instinct  and  such  important  physical 
strength  in  the  young,  as  illustrated  in  tl». 
infant,  except  by  reversing  the  very  signi- 
fication of  evolution  and  survival -of  Ac 
fittest?    Natural   selection  has  not  only 
developed  (!)  the  infant  to  utter  helpless- 
ness and  weakness,  and  completely  de- 
prived it  of  every  instinctive  idea,  but,  ac- 
cording to  Mr.  Darwin's  theory,  it  has  even 
.  taken  away  the  natural  covering  of  hair 
from  its  body,  without  which  it  must  in- 
stantly perish,  even  in  the  most  temperate 
climate, especially  at  night,  but  for  the  ac- 
quired knowledge  of  the  mother.   Yet  this 
stripping  the  infant  of  all  natural  clothing, 
which  would  hav.e  always  been  of  senrice 
to  man  even  when  civilized,  depriving  it 
of  all  strength  of  body  and  limb,  taking 
away  from  it  every  vestige  of  instinctive 
knowledge,  all  of  which  its  near  ancestral 
young  relatives  possessed  in  a  high  degree, 
is    called    by  these    advanced    scientific 
thinkers  evolution^  development,  and  survival 
of  the  fittest!     Really,  if  the  words  desig- 
nating this  theory  were  intended  to  corre- 
spond with  the  facts,  it  should  be  called 
retrogression,  deterioration,  ^nd  preservation 
of  the  weakest/ 

As  the  condition  of  the  infant  is  in  every 
essential  respect  the  e^tact  opposite  of  that 
of  all  lower  animals  at  birth,  showing  * 
deterioration  in  every  physical  and  men- 
tal aspect  of  its  beii^g,  it  amounts  to  a 
simple  and  clearly  defined  demonstration 
that  the  infant  never  descendped^-froin  the 
dog  or  any  other  lower  animal.  Were  there 
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no  other  argument  against  the  theory  of 
man's  descent  from  lower  forms  of  being, 
this  alone  should  annihilate  it,  since  the 
meaning  of  every  word  employed  by  evo- 
lutionists to  represent  such  descent  flatly 
conflicts  with  the  present  condition  of  the 
infant. 

But,  further,  while  we  find  natural  selec- 
tion reducing  man  in  his  normal  physical 
and  mental  condition,  as  compared  to 
lower  animals,  to  a  more  and  more  de- 
fenseless and  helpless  state,  taking  from 
him  every  vestige  of  his  former  instinctive 
knowledge,'  and  even  stripping  him  of  his 
natural  clothing,  which  survival  of  the 
fittest  should  by  all  means  have  preserved 
and  augmented,  we  see  that  some  other 
power  has  had  him  in  hand, entirely  above, 
beyond,  and  outside  of  natural  selection  or 
survival  of  the  fittest,  and  though  finding 
him  at  birth  the  most  defenseless  and  help- 
less being  in  the  entire  animal  kingdom, 
being  in  reality  less  fit  to  survive  than  any 
other,  it  has  so  preserved,  sustained,  and 
elevated  him  mentally,  and  even  physi- 
cally when  matured,  as  to  place  him  as 
much  above  the  most  powerful  animal  on 
earth  and  as  much  its  master  as  his  corpo- 
real frame  was  its  inferior  at  birth.  This 
power  can  not  be  evolution,  natural  selec- 
tion, or  survival  of  the  fittest.  These 
forces,  laws,  or  powers  had  him  in  hand, 
we  are  told,  and  developed  him  from  the 
dog  till  they  had  taken  away  from  him  his 
natural  clothing,  leaving  him  naked  and 
liable  to  perish.  They  tried  to  improve 
him,  according  to  Mr.  Darwin,  till  they 
had  robbed  him  of  all  his  instinctive 
knowledge,  leaving  him  insensate  and  a 
mental  blank  at  birth.  They  practiced 
survival  of  the  fittest  on  him  in  develop- 
ing him  from  the  opossum  till  he  lost  all 
his  physical  strength  and  became  so  help- 
less and  defenseless  that  he  was  the  most 
unfit  for  survival,  physically  or  mentally, 


at  birth,  of  all  living  cceatures.  Will  evo. 
lutionists  tell  us,  then,  what  power  is  this 
which  finds  man  at  the  foot  of  the  ladder 
in  physical  dependence,  lifts  him  up,  and 
makes  him  the  lord  and  head  of  the  animal 
kingdom? 

I  will  now  show  the  contrast  between 
the  highly  satisfying  solution  just  given  of 
inherited  instinct,  and  the  difference  be- 
tween it  and  human  reason,  based  on  a 
recognition  of  the  Creative  Will  and  the 
dual  organism  of  every  living  creature, 
and  that  solution  which  Darwinism  has  to 
propose,  denying  Creative  Will  or  intelli- 
gent purpose,  and  ignoriiig  the  substantial 
nature  of  the  life  and  mental  powers. 
Read  the  following  "solution*'  of  the  same 
problems  to  which  I  hare  alluded,  as  ex- 
pounded by  Mr,  Darwin: — 

'  *  The  developtuent  of  the  mammiury  glands  woi&ld 
have  been  of  vHO  service  and  etfuld  not  have  been 
effected  through  natural  seJ^Hf^  unless  the  younj: 
at  the  same  time  were  able  to  partake  of  the  secre- 
tion. There  is  no  greater  difficulty  in  understand- 
ing how  young  mammals  learnt  to  suck  the  breast 
than  in  understanding  how  unhatched  chickens 
have  leatnt  to  break  the  egg-shell  by  tapping  against 
it  with  their  specially  adapted  beaks;  or  how  a  few 
hours  after  leaving  the  shell  they  have  learnt  to 
pick  up  grains  of  food.  In  such  cases  the  most 
probable  solution  seems  to  be  that  the  habit  was  at 
first  acquired  by  practice  at  a  more  advemced  a^/, 
and  afterwards  transmitted  to  the  offspring  at  an 
earlier  age,** — Origin  0/  Species ^  p.  190. 

This  remarkable  "solution"  (!)  of  the 
problem  of  inherited  instinct  is  certainly 
worthy  of  the  author  of  "pangenesis," 
and  is  about  as  brilliant  and  original  a 
conception  as  the  possible  conveyance  of 
"self-propagating  gemmules*'down  through 
a  million  generations  in  a  "dormant"  con- 
dition. 

Strange  as  it  may  strike  the  reader,  Mr. 
Darwin  here  distinctly  teaches,  as  "the 
most  probable  solution,"  that  the  art  of 
tapping  at  the  egg-shell  by  the  chicken  to 
break  its  way  out,  as  well  as  the  "habit" 


430 


The  Problem  of  Human  Life. 


of  hunting  for  grains  of  food  soon  after  its 
escape,  "zww  at  first  acquired  by  practice  at 
a  more  advanced  age^  and  afterwards  trans- 
mittid  to  the  offspring  at  an  earlier  age,** 
Now,  would  Mr.  Ds^rwin  object  to  letting 
us  know  how  that  first  parent  of  the  first 
chicken,  which  acquired  the  habit  of  pick- 
ing up  food  **by  practice"  at  an  ^^ advanced 
<^e^*\Xi  order  to  transmit  it  to  the  offspring, 
managed  to  survive  its  infancy  without 
picking  up  food!  For,  mark  it,  that  parent 
was  without  the  knowledge  or  the** habit," 
till  it  had  been  "acquired"  "at  a  more  ad- 
vanced  age^*  since  being  the  first  one  it 
had  no  parent  to  "transmit"  such  habit! 
Also, while  he  is  explaining  this,  he  should 
tell  us  how  that  parent  of  the  chicken  at 
an  ^^ advanced  age**  "acquired  hy  practice** 
the  habit  of  ^^ tapping**  ctt  the  egg-shell  and 
breaking  its  way  out!  According  to  Mr. 
Darwin's  theory  there  was  no  creation  of 
the  parents  of  the  first  chicken,  and  no 
original  supply  of  intelligence  furnished 
them  by  the  Creative  Will  to  be  transferred 
to  the  mental  and  vital  organism  of  the 
young  ones  which  would  teach  them  how 
to  get  out  of  the  shell,  and  then  how  to 
pick  up  grains  of  food ;  liut  the  first  parent 
fowl,  being  developed  by  transmutation 
from  some  other  animal,  had  to  get  out  of 
the  egg-shell  as  best  it  could,  since  it  could 
not  acquire  the  "habit"  of  "tapping"  to 
break  the  shell  till  by  "practice  at  a  more 
advanced  age."  When  he  shall  have  ex- 
plained how  this  original  parent-fowl  got 
out  of  the  shell  without  the  habit  of  "tap- 
ping," which  it  could  not  possess  till  at  an 
advanced  age  by  practice,  and  then  how 
it  picked  up  food  to  live  on  while  young, 
I  will  agree  to  be  satisfied,  and  not  ask 
him  how  the  first  parent  chicken  got  into 
the  shell  without  some  other  fowl  to  lay  the 
egg^  as  that  would  be  too  bad.  All  I  will 
insist  on  at  present  is  the  main  solution 
he  attempts  to  give, — that. is,  how  the 
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original  parent-fowl  learned  to  get  out  of 
the  shell  and  pick  up  grains  of  food  with- 
out the  "habit,"  which  could  only  be  "ac- 
quired,"  as  he  supposes,  at  an  "advanced 
age"! 

Then,  as  the  res^der  observes,  he  applies 
the  same  lucid  and  highly  satisfactory 
"solution"  to  the  young  of  mammals,  and 
to  the  important  problem  as  to  how  they 
first  learned  to  suck  the  breast.  The  thing 
is  as  plain  as  can  be,  he  tells  us,— the 
"habit"  of  sucking  the  breast  is  as  simple 
as  for  a  chicken  to  learn  how  to  get  out 
of  the  egg-shell,  and  was  "first  acquired 
hy  practice  at  a  more  advanced  age^  and 
aftenvards  transmitted  to  the  offspring**! 
Now,  leaving  out  the  interesting  question 
as  to  what  the  first  oj  original  mamma! 
^dirtni prcKticed  on  in  learning  the  "habit 
of  sucking  the  breast  at  an  "  advanced  age 
so  as  to  be  able  to  transmit  it  to  the  oflf- 
spring,  I  would  seriously  request  Mr.  Dar- 
win to  inform  us  how  that  first  mammal 
parent  grew  up  from  birth  to  an  "advanced 
age"  without  the  habit  of  sucking  the  breast, 
or  without  any  breast  to  suck,  for  that  mat- 
ter, especially  since  he  distinctly  teaches 
that  these  mammary  glands  are  ^indispen- 
sable** for  the  ^* existence**  of  young  mam- 
mals?— 

"  The  mammary  glands  are  common  to  the  vhole 
class  of  mammals,  and  arr  indispensable  for  thnr 
existence" — Origin  of  Species^  p.  189. 

Yet  he  would  have  his  readers  believe 
that  the  very  first  or  original  mammal 
parent,  which  had  never  been  created  but 
had  been  transmuted  from  a  tortoise  or 
some  other  reptile,  grew  up  from  infancy 
without  sucking,  though  such  mammary 
glands  "are  indispensable  for  their  ex^s^ 
ence,"  and  that  when  it  had  arrived  at  an 
"advanced  age"  it  "practiced"  the  "habit" 
of  sucking,  when  there  was  no  other  mam- 
mal in  existence,  and  consequently  no 
breasts  to  suck,  in  order  to  be  able  to  trans^ 
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mit  the  habit  to  its  future  offspring!  Was 
there  ever  a  theory  so  ridiculously  and 
laughably  at  sea? 

I  give  this  single  instance,  from  the 
founder  of  the  system  himself,  as  an  illus- 
tration of  the  pitiable  predicament  in  which 
an  evolutionist  finds  himself  placed  when- 
ever he  attempts  to  account  for  the  sim- 
plest phenomena  of  inheritance,  propaga-. 
tion,  or  transmitted  instinct,  by  the  theory 
of  natural  selection  and  organic  transmu- 
tation. But  Mr.  Darwin  is  a  great  man  and 
has  acquired  a  great  name,  yet  I  doubt 
whether  even  this  prestige  will  be  sufficient 
to  gloss  such  self -stultifying  and  monstrous 
absurdities  as  these,  after  they  are  placed 
fairly  before  the  public. 

How  evidently,  therefore,  does  the  truth 
recur  to  us  at  each  turn  of  the  inquiry  that 
no  merely  physical  view  of  organism  can 
give  any  satisfaction  in  regard  to  the  num- 
berless problems  growing  out  of  inherited 
transmissions  ?  The  great  truth,  in  so  many 
ways  confirmed  since  the  commencement 
of  this  chapter,  that  within  each  sentient 
corporeal  structure  there  exists  its  exact 
substantial  counterpart  in  the  form  of  an 
intangible  vital  and  mental  organism,  has 
rationally  prepared  the  way  for  the  provi- 
sional hypothesis  which  I  have  already 
partially  elaborated.  I  do  not  claim  that 
the  idea  of  an  incorporeal  life-germ  as  the 
concentrated  nucleolus  of  being,  given  off 
from  the  vital  and  mental  organisms  of 
both  parents  and  constituting  a  living  mi- 
crocosm, has  been  proved,  though  it  clearly 
does  not  conflict  with  kny  known  law  or 
fact  of  science,  while  it  does  beautifully 
and  consistently  harmonize  with  and  lu- 
cidly explain  many  phenomena  utterly  in- 
explicable by  evolution  or  any  other  theory, 
as  will  now  be  shown. 

That  an  individual  vital  and  mental  mi- 
crocosm exists  in  and  takes  possession  of 
the  ovule  at  the  start  of  each  individual 


life,  and  that  such  a  microcosmic  life-germ 
really  though  invisibly  embraces  and  con- 
tains every  substantial  organ  or  part  of  the 
specific  being  into  which  such  ovule  is  to 
develop,  I  regard  *as  an  absolute  necessity, 
and  abundantly  proved,  as  otherwise,  since 
the  physical  ovules  of  all  animals  are  alike, 
they  should  all  differentiate  into  one  and 
the  same  animal  form,  if  they  could  de- 
velop at  all.  Then,  if  an  individual  micro- 
cosm can  and  does  exist  within  each  life- 
germ  of  being  pervading  the  ovule,  and  by 
whose  action  alone  a  concentration  and 
orderly  arrangement  of  corporeal  atoms 
are  brought  to  bear  and  disposed  to  build 
up  the  anatomy  of  the  embryonic  creature, 
is  it  not  reasonable  that  such  an  essential 
germ  of  being  might  also  embrace  a  mi- 
crocosmic assemblage  of  all  intrinsic  life- 
forms?  If  such  an  assemblage  of  life-forms 
is  supposable,  then  their  substantial  pres- 
ence in  the  primal  germ  would  be  as  real 
as  the  self-propagating  organisms  assumed 
in  the  microcosm  of  Mr.  Darwin,  which, 
though  physical  and  assumed  to  each  oc- 
cupy a  certain  amount  of  space  or  room, 
are  nevertheless  supposed  to  be  as  "  nu- 
'  merous  as'the  stars  of  heaven." 

Now,  it  is  but  a  very  short  step  to  extend 
my  hypothesis,  and  suppose  that  within  each 
microcosm  the  one  specific  form  of  being 
which  represents  the  family  of  organisms 
to  which  any  given  life-germ  belongs,  is 
the  presiding  or  governing  genius  of  the 
little  assemblage  or  universe  of  life-forms, 
and  which  must  in  the  very  organic  nature 
of  things  determine  or  control  the  develop- 
mental operations  and  the  organic  process, 
giving  the  final  direction  to  the  vital  forces 
of  the  mother's  organism,  till  the  ovule,  in 
which  the  specific  forms  and  characters  of 
the  two  parents  are  equally  divided,  takes 
the  complete  outline  of  the  reproduced 
being. 

Should,  however,  any  unusual  shock  or 
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perturbation  of  the  mother's  vital  and 
mental  organism  occur  in  the  early  periods 
of  gestation,  accompanied  by  any  abrupt 
physical  concussion,  to  which  she  may  be 
at  any  time  liable,  it  would  not  be  unrea- 
sonable to  suppose,  from  the  intimate  con- 
nection between  her  and  the  life-germ,  that 
the  one  specific  controlling  form  which 
corresponds  to  that  of  the  father  and 
mother,}  uxtaposited  and  involved  with  the 
thousands  of  other  forms  constituting  the 
microcosmic  assemblage,  might  come  into 
collision  with  some  other  specific-represen- 
tative and  thus  take  from  it  by  contact  the 
impression  of  some  monstrous  organ  or 
mental  peculiarity,  now  regarded  by  evolu- 
tionists as  reversions  to  distant  ancestral 
structures.  If  physical  shocks  can  displace 
and  derange  corporeal  organisms,  may  not 
vital  and  mental  perturbations  distort  the 
vital  organism  within  the  life-germ,causing 
some  abnormity  or  so-called  reversion  to 
become  attached  to  the  embryo? 

Here,  then,  I  reach  the  culmination  of 
my  provisional  hypothesis,  that  the  tails  of 
reptiles,  gills  of  fishes,  and  other  appear- 
ances of  low  organic  forms  seen  in  the 
early  embryos  of  all  vertebrate  animals, 
result  from  the  manner  of  arrangement  and 
the  peculiar  order  of  juxtaposition  in  which 
the  microcosmic  forms  take  their  places 
within  the  life-germ,  which  necessarily 
cause  certain  forms,  organs,  or  types  of 
specific  structure,  to  stand  out  in  the  early 
embrjt)  more  prominently  than  others, — 
which,  however,  are  soon  displaced  and 
relegated  to  invisibility  by  the  controlling 
germ  of  the  parent  form,  which  supplants 
all  other  appearances,  and  leads  on  the 
embryo  to  its  final  congenital  shape  and 
specific  outline. 

If  there  is  any  truth  in  this  microcosmic 
assemblage  of  intangible  life-forms,  which 
I  was  rationally  invited  to  assume  by  Mr. 
Darwin's  much  more  improbable  micro- 


cosm of  physical  organisms,  it  would  not 
be  beyond  the  limit  of  probable  inference 
that  some  sort  of  specific  or  generic  affinity 
might  exist  even  among  the  representative 
forms  constituting  this  "little  universe  "of 
incorporeal  being;  that  is  to  say,  there 
might  exist  a  more  intimate  attraction  be- 
tween species  nearly  allied  in  the  graduated 
scale  of  their  form  and  structure  than  be- 
tween those  vastly  unlike  in  specific  or 
anatomical  outline.  Thus  it  might  be  siip 
posed  in  reason. that  the  human  life-fom. 
and  that  of  the  quadrumana,  being  nion' 
intimately  connec  ed  in  their  creative  an 
atomical  graduation  than  either  with  an'^ 
other  vertebrate  form,  would  possess  a  vital 
affinity  in  the  microcosmic  assemblage  not 
existing. among  more  distantly  related  spe- 
cies. I  thus  use  the  word  related  as  onlf 
embracing  that  semblance  of  being  result- 
ing alone  from  creative  graduation  as  to 
anatomical  type. . 

This  supposed  affinity  would  tend  to 
cause  either  of  two  such  specific  forms  thus 
related  to  take  on  the  appearance  of  tb) 
other  more  readily  than  would  two  more 
distantly  related;  though  not  without 
marked  exceptioris  to  the  rule,  from  the 
effects  of  those  collisions  I  have  juwt 
spoken  of  caused  by  the  perturbations  and 
shocks  of  the  mother,  which,  as  seen,  could 
easily  cause  an  infant  to  take  some  organic 
deformity  resembling  the  structure  of  a 
marsupial  or  of  a  wolf.  On  account  of 
this  affinity  coming  thus  from  creative 
graduation,  it  may  readily  be  supposed 
that  the  horse  genus  would  more  likely 
assume  the  color  or  stripes  of  the  quagga 
or  zebra  by  so-called  reversions  than  it 
would  adopt  the  spots  of  the  leopard.  So 
dovecote,  pigeons  would  more  naturally, 
from  their  aflftnity,  divert  to  the  color  of 
the. wild-rock  pigeon  than  to  that  of  the 
robbin  or  blackbird,  owing  to  the  great 
similarity  in  anatomical  type. 
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That  such  diversions  in  color  take  place 
more  frequently  as  the  result  of  specific 
crosses,  which  so  astonishes  Mr.  Darwin, 
is  not  a  surprising  matter  if  we  con^der 
(the  nature  of  such  a  supposed  vital  micro- 
cosm, when  the  controlling  life-form  must 
as  nearly  as  possible  represent  both  species, 
since  it  is  necessarily  that  life-form  which 
gives  direction  to  the  developing  ovule  and 
guides  the  evolving  embryonic  structure. 
So  long  as  the  specific  mental  and  vital 
elements  of  father  and  mother,  combining 
to  make  up  the  life-germ  which  is'to  vitalize 
the  embryo,  shall  be  in  harmonious  accord, 
as  in  the  case  of  true  species,  so  long  will 
the  germ  thus  produced  proceed  in  its 
normal  and  orderly  way  to  gradually  take 
possession  of  and  ^st  direction  to  the 
ovule;  but  let  this  governing  life>-form  be 
constituted  by  a  whirl  of  opposing  and 
conflicting  life-elements,  which  shall  form 
a  mongrel  or  hybrid  life-germ,  as  when 
species  or  even  varieties  are  intercrossed, 
and  the  germ  is  necessarily  thrown  into  a 
state  of  confusion,  and  naturally  might  be 
assumed  to  come  into  many  partial  colli- 
sions with  the  life-forms  nearest  in  ana- 
tomical relationship,  and  therefore  most 
nearly  its  own  affinity,  thereby  brushing  up 
such  shades  of  color  as  those  noticed  in 
horses  and  pigeons,  and  such  texture  of 
epidermis  as  would  even  cause  an  abnor- 
mal fiber  in  the  hair  and  feathers. 

The  sterility  of  hybrids  when  inter- 
crossed, as  in  the  case  of  mules  and  hinnies, 
is  caused  by  the  same  confusion  into  which 
the  governing  life-form  is  thrown  as  just 
noticed  at  the  cross  of  species,  such  con- 
fusion being  augmented  by  the  repeated 
violation  of  specific  unity,  causing  such  a 
conflict  in  the  microcosm  and  such  a  pro- 
longed whirl  of  collisions  that  the  control- 
ling life-germ  becomes  exhausted  and 
aborted.  Nature  can  thus  bear  one  insult, 
bat  will  not  allow  of  its  repetition. 


•  -The.jvell-known  sterility  of  ~mo8t  wild 
animals  in  confinement,  even  when  food 
and  shelter  are  all  which  could  be  required, 
is  clearly  and  rationally  the  result  of  men- 
tal and  vital  perturbation,  the  deprivation 
of  freedom  so  acting  on  the  governing  life- 
germ  in  the  microcosm,  through  the  men- 
tal depression  of  the  parents,  as  to  cause  a 
depressing  effect  even  upon  the  germ,  and 
such  a  loss  of  energy^as  ta  paralyse  itsex- 
ertions,  and  thus  to  neutralize  its  power 
over  the  ovule.  The  same  effect  from 
mental  perturbation  is  seen  with  different 
tribes  of  people  when  overpowered  by  a 
stronger  race,  which^so.  acts  on  their  love 
of  freedom  from  encroachment  on  their 
national  pride  as  to  render  them  sterile, 
thus  in  time  leading  to  their  extinction. 
The  life-germ,  even  when  the  vital  ele- 

m 

ments  of  the  parents  are  united,  is  so  de- 
pressed by  the  mental  anxiety  and  conflict 
of  the  vital  and  mental '  organisms  of  the 
father  and  mother,  that  it  has  not  the 
strength  and  persistence  requisite  to  cause, 
the  primal  differentiation  of  the  ovule;. 
Nations  have  been  known  toconmiepce  at. 
once  fading  out  through  sterility  as  soom 
as  overpowered  by  a  stronger  race.  Our 
Indians  are  a  startling  proof  of  this,  andl 
will  soon  be  among  the  historic  but  extinct 
races  of  the  earth,  alone  from  the  cause  L 
have  just  given.  The  physical  laws  of  de- 
scent are  wholly  unable  to  give  any  solu- 
tion of  the  problems  here  named. 

I  shall  not  dwell  in  detail  as  to  the  bear- 
ing of  my  hypothesis  on  these  various 
phases  of  embryologic  and  reversionary 
phenomena,  though  the  beauty  of  incor* 
poreal  yet  substantial  life-germs  and  the 
mental  and  vital  organisms  I  have  as- 
sumed, with  an  intangible  but  real  micro- 
cosm constituted  of  all  specific  life-forms, 
would  warrant  me  in  extending  the  expla- 
nation to  the  solution  of  every  observed 
phenomenon.    While  my  hypothesis,  if  its 
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basis  of  a  vital  microcosm  be  once  ac- 
cepted, explains  rationally  and  clearly  all 
the  problems  and  facts  raised  by  Darwin's 
theory  of  descent,  his  assumptions  fall 
utterly  short  of  giving  a  satisfactory  ex- 
planation of  even  the  sixAplest  circum- 
stance connected  with  inherited  transmis- 
sions. Take,  for  example,  the  cases  of 
dovecote  pigeons,  re  verting  to  the  color  of 
the  wild-rock  pigeon  and  of  the  horse  to 
the  stripes  of  the  zebra.  The  settled  laws 
of  physiology  utterly  prohibit  and  forever 
bar. Darwin's  hypothesis  of  descent  by 
transmutation  as  a  solution  of  these  facts. 
Yet  he  relies  upon  these  so-called  rever- 
sions as  invulnerable  proof  of  his  theory. 

Read  the  following: — 

**Now  what  are  we  to  say  t6  these  several  facts? 
We  see  several  distinct  species  of  the  horse  genus 
becoming  by  simple  variation  striped  on  the  legs 
like  a  zebra  or  striped  on  the  shoulders  like  an  ass. 
•  .  .  We  see  this  tendency  to  become  striped  most 
strongly  displayed  in  hybrids  from  between  several 
of  the  inost  distinct  species.  .  .  .  Now  observe  the 
case  of  the  several  breeds  of  pigeons:  they  are';$^- 
scended  from  a  pigeon  of  a  bluish  color,  with  cer- 
tain bars  and  other  miarks;  and  when  any  breed 
assumes  by  simple  variation  a  bluish  tint,  these 
bars  and  other  marks  invariably  re-appear.  .  .  . 
When  the  oldest  and  truest  breeds  of  various  colors 
4trt  crossed^  we  see  a  strong  tendency  for  the  blue  ting 
and  bars  and  marks  to  re-appear  in  the  mongrels, 
I  have  stated  that  the  most  probable  hypothesis  to 
account  for  the  appearance  of  very  ancient  charac- 
ters ^  is,  that  there  is  a  tendency  in  the  young  of  each 
successive  generation  to  produce  the  long-lost  charac- 
ter, and  that  thb  tendency  from  unknown  causes 
sometimes  prevails." — **If  we  admit  that  these 
races  [of  pigeons]  have  all  descended  from  C.Zivia, 
no  breeder  will  doubt  that  the  occasional  appear- 
ance of  blue  birds  thus  characterized  is  accounted 
for  on  the  well-known  principle  of  'throwing  back,* 
or  reversion.  Why  crossing  should  give  so  strong  a 
tendency  to  reversion  we  do  not  with  certainty  know,  *' 

'*  For  myself,  I  venture  confidently  to  look  back 
t  thousands  on  thousands  of  generations,  and  I  see  an 
animal  striped  like  a  tebra^hvX  perhaps  othetwise 
very  differently  constructed,  the  common  parent  of 
our  domestic  horse,  of  the  ass,  the  hemionus,  quagga, 
and  tebra,** — Darwin,  Origin  of  Species,  p.  130. 
and  Flouts,  vol.  i.,  p.  245. 


Mr.  Dar^n  venturing  ''to  look  back 
thousands  on  thousands  of  generations*' 
for  an  explanation  of  horses  becoming 
striped  and  pigeons  becoming  tinted  with 
blue  and  bars,  is  not  at  all  surprising.  Hb 
whole  theory  is  a  fearful  "venture"  of  the 
imagination  from  beginning  to  end.  Now, 
I  need  not  add  a  single  paragraph  here  in 
order  to  annihilate  this  last-named  ventnie 
as  to  the  reversion  of  horses  back  *' thou- 
sands on  thousands  of  generations^"  or 
pigeons  for  an  equal  number  of  genera- 
tions back  to  the  C.  Lhna.  I  only  refer 
the  reader  to  that  terrible  liit^  of  figures 
(page  406)  and  the  accompanying  argu- 
ments, in  which  the  impossibility  of  rever- 
sions is  so  clearly  demonstrated.  No  evo- 
lutionist can  answer  those  arguments  nor 
that  fatal  line  of  figures,  and  I  now  make 
the  assertion  that  no  one  will  even  try  to 
answer  them.  Those  arguments  and  fig- 
ures apply  with  equal  force  against  these 
reversions  of  the  horse  imd  the  pigeon  to 
ancient  ancestors.  To  think  <>f  question- 
ing the  arguments  and  figures  there  pre- 
sented wotild  be  to  deny  the  verf^  founda- 
tion-law of  physiology,  namely,  that  every » 
organic  being  is  continually  undergoing' 
mutation  and  substitution  in  all  its  part$ 
and  material  atoms  and  that  at  no  distant 
date  can  it  possess  a  particle  of  its  former 
corporeal  substance. 

If,  therefore,  the  explanation  01  these 
so-called  reversions  given  by  my  pro- 
visional hypothesis  is  not  the  true  one,  wc^ 
are  surely  in  the  dark,  and  without  any 
explana|ion  at  ^l ;  for  while  mine  remains 
a  possible  solution,  Mr.  Darwin's  is  abso- 
lutely demonstrated  to  be  impossible. 

That  my  hypothesis  can  furnish  a  ra- 
tional or  even  possible  solution  of  these 
otherwise  inexplicable  problems  of  embry- 
ology and  so-called  reversionary  action, 
depends  entirely  on  the  correctness  of  the 
two  positions  before  argued :  firstly,  if  thcie 
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is  in  every  living  creature  an  incorporeal 
vital  and  mental  organism  as  the  counter- 
part of  the  physical ;  and  secondly, whether 
each  life-germ  or  nucleolus  of  such  intan- 
gible or^nism  majr  be  rationally  supposed 
to  represent  a  vital  microcosm  or  assem- 
blage of  universal  life-forms.  The  first 
position — the  existence  of  a  substantial 
vital  and  mental  organism  in  each  living 
creature,  as  real  as  its  anatomical  struc- 
ture— ^has  been  proved  beyond  the  possi- 
bility of  a  scientific  doubt ;  while  the  sec- 
ond position — the  actual  presence  of  a 
microcosm  or  a  little  universe  of  vital  or- 
ganisms within  eafch  life-germ — I  may  in- 
sist on  as  fully  warranted  by  the  assump- 
tion of  Mr.  Darwin  in  claiming  the  pres- 
ence of  a  microcosm  of  physical  "self- 
propagating  organisms"  "numerous  as  the 
stars  of  heaven"  within  "each  living  crea- 
ture," however  infinitesimally  small.  What- 
ever tnay  be  thought  of  my  provisional 
hypothesis  of  a  microcosmic  assemblage 
of  life-forms  as  present  in  each  embryonic 
life-germ,  considered  by  itself,  I  am  per- 
fectly willing  to  let  it  go  on  record  by  the 
side  of 'the  corporeal  microcosm  of  Mr. 
Darwin,  and  challenge  comparison.  If  the 
ovules  of  different 'animals  are  really  alike 
physically,  as  all  evolutionists  teach,  then 
it  follows  as  a  necessity  that  invisibly 
within  each  ovule  there  must  exist  the 
perfect  life-form  of  the  specific  organism 
into  which  the  ovule  differentiates;  and 
if  one  life-form  can  so  exist  in  all  its  parts, 
it  is  but  a  rational  extension  of  this  fact 
to  include  the  vital  and  representative 
microcosm  I  have  supposed. 

The  various  explanations  I  have  given 
of  phenomena  which  are  wholly  inex- 
•plicable  on  the  hypothesis  of  physical 
descent  by  transmutation,  and  the  harmo- 
nious blending  of  various  facts  of  science 
when  viewed  as  the  outgrowth  of  the  de- 
monstrated vital  and  mental  though  in-  I 


corporeal  organism  of  each  living  crea> 
ture,  would  seem  to  be  sufficient  to  give  l 
reasonable  probability  to  my  supposition 
of  a  vital  microcosm  and  the  various  solu- 
tions I  deduce  therefrom.  That  the  future 
line  of  argument  and  reasoning  to  be 
adopted  in  explaining  other  phenomena, 
such  as  rudimentary  organs,  will  tend  tp 
confirm  this  view,  and  further  demonstrate 
the  absolute  certafnty  of  an  incorporeal 
y^t  substantial  mental  and  vital  organism 
in  every  living  creature,  will  be  abundantly 
apparent  to  the  reader  as  we  proceed. 

Summary  of  the  Argument. 

I  will  now  in  a  few  briefly  condensed 
paragraphs  run  over  the  arguments  of  this 
chapter,  and  see  in  what  position  they  ap- 
parently  leave  evolution. 

1.  As  a  permanent  basis  for  all  explana- 
tions of  the  problems  raised  by  Darwin,  it 
has  been  shown  from  several  considera- 
tions that  the  external  or  corporeal  struc- 
ture of  any  organic  being  is  but  a  tithe  of 
its  real  and  substantial  existence, — that 
the  life  and  mental  powers  of  eacli  living 
creature  constitute  an  incorporeal  yet  sub- 
stantial organism  as  real  as  is  its  anatom- 
ical structure,  and  of  which  its  physical 
form  is  but  the  external  type  or  visible 
expression.  Hence,  it  follows  that  to  this 
substantial  vital  and  mental  organism  we 
must  really  refer  all  the  varied  biological 
and  vital  phenomena  witnessed  in  Nature. 

2.  This  hypothesis  of  a  mental  and  vital 
organism,  so  sweeping  and  revolutionary 
in  its  character,  was  demonstrated  scien- 
tifically by  two  direct  proofs.  The  first 
one  consisted  in  the  fact,  as  shown  from 
high  authorities,  that  there  can  be  no  such 
a  thing  as  transmission  of  inherited  char- 
acters from  generation  to  generation 
through  physical  organism,  since  all  the 
corporeal  constituents  of  a  living  creature 
are  necessarily  displaced  and  substituted 
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by  new  materials  about  once  in  seven  years, 
more  or  less,  thus  breaking  down  the  bridge 
of  physical  inheritance  and  making  it  ab- 
solutely impossible  for  transmissions  to 
take  place  at  all  through  corporeal  blood 
and  structure.  Hence,  as  was  thus  shown, 
it  must  follow  that  atavism  as  well  as  the 
transmission  of  characters  from  parents  to 
children  must  proceed  alone  through  the 
intatigible  vital  and^  mental  structure  of 
each  specific  being,  or  it  could  not  take  place 
at  cUl.  The  second  direct  proof  of  such  a 
substantial  entity  ofbeing  was  drawn  from 
the  fact,  that,  while  a  child  resembles  its 
father  as  much  as  it  does  its  mother,  yet 
only  about  a  thousandth  part  of  its  corporecU 
organism  can  come  from  its  father^  showing 
unequivocally  that  the  child's  inherited 
characters  both  of  body  and  mind  are  de- 
rived exclusively  from  the  incorporeal  vital 
and  mental  organisms  of  both  parents, 
while  their  J)hysical  structures  are  only  the 
visible  conducting  media  through  which 
the  transmissions  take  place,  just  as  a  wise 
is  the  corporeal  medium  through  which  a 
message  reaches  us,  while  electricity  is  the 
incorporeal  but  substantial  agent  by  which 
the  transmission  is  effected. 

3.  It  is  a  patent  fact  that  no  evolutionist 

has  ever  intimated  such  a  possibility  as  a 

dual  organism    constituting  each    living 

creature,  and  hence  the  manifest  perplexity 

and  bewilderment  exhibited  by  Mr.  Darwin 

throughput  his  wrjtings  in  regard  to  the 

transtnission  of  an  instinct  or  an  acquired 

^habit,as  in  the  case  of  the  retriever,  which, 

^  »eing  taught  to  fetch  and  carry,  transmits 

''  che  same  mental  habit  to  the  pup,  which 

will  immediately  fetch  and  carry  without 

being  taught.    Mr.  Darwin  frankly  admits 

it  an  inexplicable  mystery  on  his  theory  of 

descent  through  physical  structure  (which 

is,  of  course,  all  he  recognizes,  and  all  of 

which  he  has  ever  formed  even  the  re- 

.  motest  conception,)  while  he  implores  the 


reader  for  even  an  ^^imperfect*'  answer  to 
this  question.  Yet  my  hypothesis  gives  at 
once  a  satisfactory  and  perfect  answer. 
The  reader  must  agree  with  Mr.  Darwin 
that  no  answer  can  be  given  on  the  basis 
of  physical  organism,  and  hence  the  only 
solution  is  on  the  demonstrated  hypothesis 
that  the  retriever  transmits  his  mental 
habit  to  the  pup,  as  all  other  mental  and 
bodily  characters  are  transmitted,  through 
his  intangible  and  substantial  vital  and 
mental  organism,  which  constitutes  the  es- 
sential portion  of  every  living  creature. 

4.  Mr.  Darwin's  great  argument,  based  on 
reversionary  action  through  the  retention 
of  a  small  fraction  of  remote  ancestral 
blood,  has  been  examined,  and  his  sup- 
posed reversions  in  human  beings  to  the 
organic  structure  of  ancient  marsupials 
have  been  shown  to  be  absurdly  impossible 
by  a  table  of  figures  which  must  overwhelm 
any  sane  mind  with  the  magnitude  and 
enormity  of  the  fallacy.  I  shall  only  here 
refer  the  reader  back  to  that  table  (page 
223)  as  sufficiently  crushing  to  overthrow 
a  theory  having  a  million  times  more  prob- 
ability to  sustain  it.  But,  in  addition  to 
that  table  and  its  fatal  effects,  I  produced 
a  clear  demonstration  that  no  reversion 
could  take  place  even  two  generations 
back,  according  to  Mr.  Darwin's  theory  of 
physical  descent.  This  demonstration  was 
accomplished  by  applying  the  conclusive 
argument  just  summarized,  that  the  cor- 
poreal ingredients  in  every  mature  human 
being  now  living  have  been  supplanted 
and  substituted  many  times  since  birth  by 
entirely  new  materials  gathered  from  or- 
ganic and  inorganic  nature.  Hence,  this 
great  and  powerful  argument  based  on  re- 
versions is  thus  wrenched  summarily  from, 
the  hands  of  evolution,  while  the  astound- 
ing fact  is  brought  to  the  surface  that  the 
true  theory  and  cause  of  inherited  trans- 
missions have  fuver  been  understood  by  pf^d- 
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dogists!  Does  this  seem  egotistical?  If 
so,  I  can't  help  it ;  for  just  as  certain  as 
an  invisible  vital  and  mental  organism  in- 
closed within  and  represented  by  the 
physical  structure,  in  all  animals,  from  the 
highest  to  the  lowest,  is  necessary  to  the 
transmission  of  characters  from  parents 
to  ofifspring  (which  is  here  distinctly  as- 
sumed for  the  first  time),  just  so  certain 
has  the  whole  science  of  physiology  been 
floundering  in  the  dark  upon  this  subject 
from  the  very  dawn  of  science  up  to  the 
present  time.  The  future  will  tell  whether 
I  am  justified  in  this  sweeping  assertion  or 
not.  I  firmly  believe  it,  and  hence  fear- 
lessly proclaim  it  to  the  world. 

5.  Embryology  has  also  been  taken  up 
and  treated  in  the  same  summary  manner. 
The  tails  of  reptiles  and  gills  or  pharyn- 
geal arches  of  the  fish,  seen  in  the  early 
embryos  of  all  vertebrate  animals,  are  re- 
garded as  forming  one  of  the  strongest,  if 
not  the  very  strongest,  arguments  known 
in  support  of  evolution.  I  have  shown 
that  these  phenomena  come  within  the 
same  class  of  facts  as  those  of  reversionary 
action,  depending  on  a  remnant  of  ances- 
tral blood  if  from  physical  descent;  and 
hence  that  the*  same  arguments  which  so 
signally  disposed  of  reversions,  including 
thaf'fatal  line  of  figures,  would  bear  with 
equal  force  against  this  embryonic  argu- 
ment, and  demonstrate  that  the  appear- 
ance of  tails  and  branchiae  in  human  em- 
bryos can  not  by  any  possibility  be  traced 
back  to  ancestral  tortoise  and  fish.  Thus, 
by  a  single  consideration  this  hitherto  in- 
vincible argument  is  swept  away. 

6.  But  not  resting  with  the  overthrow  of 
the  argument,  the  tables  have  been  effec- 
tually turned  against  its  inventors;  and 
from  their  own  plates,  illustrating  the  sim- 
ilarity of  all  vertebrate  embryos,  it  has 
been  shown  that  the  iorioise  must  have  de- 
uemkd.from,  man,  if  there  is  any  truth  in  I 


the  mode  of  reasoning  adopted  by  evolu- 
tionists,— since  Professor  Haeckel's  inge- 
nious engravings,  while  carefully  placing 
a  tortoise-tail  on  the  human  embryo,  have 
unwittingly  put  a  human  head  on  the  em- 
bryonic tortoise !  Thus,  by  all,  the  logic 
of -evolution  we  may  publish  to  the  scien- 
tific world  that  this  chelonian  testudo  is  a 
veritable  and  lineal  descendant,  through 
unnumbered  species  of  emys  and  fresh- 
water snapping- turtles,  of  that  most  com- 
pletely differentiated  order  of  mammal^ 
called  man/  No  doubt  this  wonderful  in- 
stance of  retrograde  transmutation  and 
development  backward  originally  took  the 
idea  of  his  cataphractic  carapace  from  the 
impenetrable  skull  of  some  ancient  evolu- 
tionist! By  this  important  discovery  in 
examining  Haeckel's  plates,  having  a  tor- 
toise-tail attached  to  the  human  embryo 
and  a  human  head  placed  on  that  of  the 
tortoise,  the  embryological  argument  be- 
comes just  as  much  stronger  against  evo- 
lution than  for  it  as  the  head  of  an  animal 
is  more  important  than  its  tail  as  a  classi- 
ficatory  guide. 

7.  The  constantly  reiterated  fact  that 
the  (nmies  of  all  vertebrate  animals,  from 
man  down,  are  exactly  alike,  and  which,  as 
Mr.  Darwin  repeats  it,  "differ  in  no  re- 
spect "  from  each  other,  has  also  been  ex- 
amined and  shown  to  completely  over- 
throw evolution,  based  as  it  is  and  as  it 
must  be  on  physical  descent  alone;  for 

•    ■       ■  ■ 

since  corporeal  germs  or  ovules  are  exactly 
the  same  in  all  animals,  and  since  there  is 
no  such  a  thing  recognized  or  dreamt  of 
by  evolutionists  as  a  substantial  incorpo- 
real vital  germ  controlling  orgmic  devel- 
opment,  it  follows  inevitably  that  a  cat 
would  be  just  as  liable  to  produce  a  rac- 
coon or  a  rabbit  as  to  bring  forth  a  crea- 
ture, having  feline  organism !  The  very 
fact  that  the  ajmies  of  all  animals  are  alike 
physically  utterly  annihilates  Mr.  Darwin's 


438 


The  Problem  af  Human  Life. 


theory  of  corporeal  descent,  since  by  no 
physical  laws  could  such  similar  ovules 
differentiate  into  diverse  specific  forms, 
such  as  alligator  and  elephant,  kangaroo 
and  reindeer.  It  therefore  becomes  mani- 
festly  a  scientific  demonstration  in  favor 
of  my  hypothesis  that  within  each  corpo- 
real germ  or  ovule  there  must  exist,  at  the 
commencement  of  each  individual  life, 
through  the  vital  union  of  the  two  parents, 
a  real  Ufe-germ  embodying  their  united 
mental  and  vital  organism,  which  alone 
can  give  direction  to  the  corporeal  cvule 
and  determine  the  specific  form  of  the 
embryo  which  it  shall  produce.  Little,  in- 
deed, did  evolutionists  think  when  labo- 
riously prosecuting  their  anatomical  re- 
searcfies  to  authenticate  the  unanswerable 
scientific  fact,  and  bring  it  to  bear  in  for- 
tifying evolution,  that  ^man  is  developed 
from  an  ovule .  . .  which  differs  in  no  respect 
from  the  ovules  of  other  animals^*  that  in  so 
doing  they  were  weaving  the  web  which 
should  ultimately  become  the  winding- 
sheet  of  evolution. 

8.  Darwin's  provisional  hypothesis  called 
"Pangenesis" — a  desperate  effort  to  invent 
something  to  bridge  over  the  physical  hia- 
tus between  generations,  and  something 
which  will  take  the  plac«  of  destructively 
diluted  ancestral  blood  and  make  corpo- 
real transmissions  and  reversions  possible — 
has  been  briefly  examined,  and  shown  to 
be  wholly  worthless.  The  "gemmules," 
which  his  hypothesis  supposes  to  descend 
from  generation  to  generation,  are  ad- 
mitted to  be  "dormant"  while  thus  de- 
scending, or  until  roused  into  action  by 
some  "unknown  conditions";  and  hence 
they  are  no  better  and  no  more  liable  to 
be  transmitted  from  age  to  age  than  other 
corporeal  atoms  of  matter,  which  are  dis- 
placed and  substituted  many  times  during 
the  life  of  a  human  •being.  This  is  Mr. 
Darwin's  only  attempt  to  span  the  bridge- 


less  chasms  which  each  generation  most 
accumulate  for  physical  descent  The  at- 
tempt has  proved  a  signal  failure.  With- 
out these  "gemmules"  there  is  no  physical 
atom,  as  the  best  ^  authorities  establish, 
which  can  continue  unsubstituted  by  other 
ingredients,  and  Darwin  is  too  shrewd  a 
scientist  not  to  have  known  it.  Hence  the 
invention  of  gemmules  to  supply  this  de- 
ficiency. Yet,  strange  to  say,  by  making 
them  descend  in  a  "dormant"  condition 
he  completely  stultifies  his  own  intention, 
and  tears  down  the  temple  with  one  hand 
which  he  is  trying  to  erect  with  the  other; 
for  a  "dormant"  gemmule,  if  such  a  thing 
has  an  existence,  being  useless  for  nutrition 
or  unconvertible  into  blood,  would  be 
wholly  worthless  ih  the  body  of  any  animal, 
ajad  would  at  once  b^  cast  off  by  this  law 
of  change  and  substitution  as  waste  or  ex- 
crementitious  matter.  Being  "dormant," 
they  are  of  course  inactive,SLnd  incapable  of 
procreation  by  self-division  till  that  pe- 
riod in  the  far  distant  future  when  some 
"unknown  conditions"  rouse  them  into 
action.  Hence,  they  are  no  more  efficient 
as  bridge-materials  to  span  the  myriads  of 
chasms  in  physical  inheritance  than  so 
much  lifeless  bone  or  dirt.-  Darwin's  great 
project  of  Pangenesis,  therefore,  turns  out 
to  be  an  inglorious  and  pitiable  abortion, 
and  may  be  quietly  relegated  to  the  silent 
limbo  of  self-stultified  and  exploded  specu- 
lations. 

9.  Finally,  I  have  undertakeli"to  frame 
an  hypothesis  by  which  to  account  for  re- 
versionary action  and  the  phenomena  of 
embryology.  It  is  based  on  the  demon- 
strated existence  of  an  incorporeal  mental 
and  vital  organism  in  each  living  creature. 
With  what  success  this  hypothesis  meets 
and  explains  the  various  facts  involved  in 
these  questions,  the  reader  shall  judge.  At 
all  events,  such  an  1  incorporeal  raicroco^ 
of  ideal  forms  of  being  as  I  have  supposed 
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to  exist  within  every  life-germ  is  fully  war- 
ranted by  Mr.  Darwin's  physical  micro- 
cosm, based  entirely  on  the  assumed  pres- 
ence of  corporeal  "self-propagating  organ- 
ises" concentrated  in  "each  living  crea- 
ture/' "numerous  as  the  stars  of  heaven." 
Such  a  microcosm  as  he  supposes,  with 
countless /iyxiVtf/ organisms  existing  in  a 
single  flea  or  midge,  would  be  surely  quite 
improbable,  from  their  infinite  tendency  to 
crowding  and  want  of  space,  whilst  my  hy- 
pothesis supposes  a  microcosm  of  unnum- 
bered incorporeal  organisms  and  vital 
forms,  which  involve  no  more  idea  of 
crowding  or  want  of  room  than  the  mem- 
ory of  a  thousand  separate  events  would 


physically  jostle  each  other  in  the  brain. 
That  the  microcosm  which  I  have  thus 
supposed  is  at  least  as  plausible  as  that 
assumed  by  Mr.  Darwin,  there  surely  can 
be  no  doubt.  Whether  such  an  hypothesis 
will  satisfy  the  reader  or  not,  one  thing  re- 
mains fixed  and  settled  beyond  all  ques- 
tion, namely,  that  these  reversionary-  and 
embryological  facts  and  phenomena  have 
no  relation  whatever  to  the  physical  de- 
scent of  human  beings  from  marsupials, 
reptiles,  and  fishes ;  and  their  emplojrment 
hereafter  in  support  of  evolution  should 
be  regarded  as  an  unwarrantable  attempt 
to  impose  upon  the  credulity  of  the 
world. 
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Chapter  IX. 


EVOLUTION.— ITS  STRONGEST  ARGUMENTS 

EXAMINED.— (Continued,) 


Rudimentary  Organs. —  The  most  Startling  Instances  of  such  Structures  adduced  by  Darwin  and 
Haeckel,  such  as  Upper  Frpnjt  Teeth  in  the  Embryonic  Calf  and  Whale,  and  Aborted  L^-Bones  in 
the  Whale  and  Boa-Constrictor. —  These  Rudiments  claimed  by  all  Evolutionists  as  Positive*  Proof  tliat 
such  beings  descended  from  Ancestors  having  the^  Organs  in  a  Perfect  State. — The  Author  proposes 
in  the  Conclusion  of  this  Chapter  to  give  a  Scientific  Explanation  of  these  Rudiments,  which  has  never 
bt.fore  been  attempted. — A  Definition  of  Science  by  Huxley  and  Spencer. —  The  Miraculous  Creation 
oi  a  Species  demonstrated  to  be  Scientific  if-  shown,  to  be  more  Probable  than  Transmutation. —  Such  a 
Demonstration  Absolutely  Furnished  by  the  Testimony  of  Darwin  and  all  his  .followers. —  The  Law  of 
Evolution  explained  and  the  word  defined  by  Darwin,  Huxley,  and  Spencer. —  Rudimentary  Organs,  as 
the  Result  of  Physical  Transmutation  from  Ancestors  having  the  Organs  perfect,  an  Utter  ImpossibtKtj 
irom  the  Terminology  employed. — The  Infinite  Absurdity  of  the  Assumption  pointed  out. — The  Theory 
of  Evolution  turned  fatally  i^inst  itself,  and  the  Bovine  Genus  demonstrated  to  have  been  Miraculously 
Created  by  the  Necessary  Positions  of  Evolutionists; — The  Probability  shown  from  Evolution  ijself  that 
beneath  the  Lowest  Silurian  Deposits  there  exist  Fossil  Remains  of  Fishes,  Reptiles,  Birds,  Mammals, 
and  even  Men. —  Rudimentafy  Organs  %hown  to  be  the  most  Conclusive  Evidence  of  the  Fallacy  of 
Darwin's  Whole  Theory. — A  Suggestion  to  Darwin  and  Haeckel  how  to  easily  dispense  with  their 
Annoying  Difficulty  of  Creation  and  Spontaneous  Generation,  according  to  the  logic  of  Evolution. — Eadi 
one  of  the  cases  referred  to  by  Darwin  and  Haeckel  taken  away  from  Evolution  by  piecemeal. — The 
Utter  Impossibility  of  a  Cow  losing  her  Teeth  or  of  a  Whale  or  Boa-Constrictor  losing  its  Legs  demon- 
strated.—  The  want  of  Shrewdness  and  Business  Tact  in  Evolutionists  shown. — They  literally  throw 
away  their  Strongest  Arguments  by  a  Childish  Mistake.— Eyeless  Cave-Rats  and  Fishes  clearly  ac- 
counted for. — They  are  no  help  to  Evolution. — The  Scientific  Hypothesis  finally  explained  by  which  to 
account  for  Rudimentary  Organs. —  Darwin's  Confessed  and  Demonstrated  Ignorance  of  the  Cause  of 
Variations  proved  from  Numerous  Passages. — The  Reason  only  Attributable  to  his  Monistic  and  Purely 
Physical  Views  of  Organic  Beings. —  The  Cause  of  all  Variations  Simply  and  Rationally  Explained. — 
Numerous  Circumstances  adduced  preparatory  to  my  Hypothesis. — The  Facts  on  which  it  is  based  de- 
monstrated by  the  HighestiAudiK)rities,  on  Scientific  Breeding. —  Several  Astounding -Facts  cited. — 
Jacob's  Experiments  with  Laban's  Cattle  Corroborated. —  It  has  taken  Scientists  thousands  of  ycais  to 
catch  up  with  the  Bible. —  The  Hypothesis  Conclusively  Applied  to  the  cases  in  hand* — The  True 
Reason  Why  the  Brute  ^can  /lot  be  Immortal.—  Summary  of  the  Argument. 


Rudimentary  Organs. 
In  the  preceding  chapter  I  have  en- 
deavored to  dispose  of  two  among  the 
strongest  arguments  relied  on  in  support 
of  evolution,  namely,  the  problems  of  re- 
versionary action  and  those  relating  to 
embryology.  I  propose  in  the  present 
chapter  to  consider  the  questions,  even 
more  important  if.  anything,  growing  out 
of  rudimentary  organs,  as  they  are  called, 


which  Darwin,  Haeckel,  and  all  advocates 
of  evolution,  regard  as  completely  inex- 
plicable save  as  the  remaining  indications 
of  the  normal  organic  structure  of  remote 
ancestors.  In  fact,  these  writers  tell  us, 
as  in  the  arguments  based  on  reversions 
and  embryology,  that  no  attempt  at  a 
scientific  explanation  of  rudimentary  or- 
gans has  ever  been  made  by  an  opponent 
of  the  theory  of  descent,  and  that  any  such 
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attempt,  should  it  ever  be  made,  wooid  be 
folly  in  the  extreme,  unless  such  explana- 
tion should  in  some  form  recognize  the, 
only  key  to  the  mystery — the  law  of  descent 
by  transmutation.  It  is  true  that  a  few 
writers  have  assumed  such  rudimentary 
structures  as  purposely  designed  by  the 
Creator  to  complete  the  scheme  of  Nature 
for  the  sake  of  symmetry;  but,  as  Mr. 
Darwm  remarks, ''  this  is  not  an  explana- 
tion, merely  a  re-statement  of  the  fact.** 
At  all  events,  it  does  not  pretend  to  be  a 
scientific  explanation. 

I  now  undertake,  not  to  merely  re-state 
the  fact,  but  to  furnish  the  most  unequivo- 
cal proof  in  the  first  place  that  the  theory 
of  descent  does  not  and  can  not,  in  the 
nature  of  things,  afford  a  shadow  of  expla- 
nation of  the  existence  of  rudiipentary 
structures  as  the  remnants  of  ancestral 
organs.  I  propose  further  to  show  that 
the  system  of  evolution  under  natural  se- 
lection necessarily  and  absolutely/r^^^'i^/'/r 
such  an  explanation  as  these  writers  give, 
and  will  adduce  the  clearest  demonstration 
from  the  highest  authorities — Darwin, 
Haeckel,  Huxley,  and  Spencer, — that  any 
attempt  to  trace  rudimentary  organs  back 
to  their  normal  existence  in  remote  ances- 
tral forms  must  be  utterly  fallacious  and 
absurd,  ai^tually  and  literally  overthrowing 
the  whole  superstructure  of  Darwinism; 
after  which  I  will  furnish  a  clear  and  com- 
prehensive solution  of  the  entire  problem 
(not  a  provisional  hypothesis,  as  in  the 
preceding  chapter,)  based  on  purely  scien- 
tific principles,  confirmed  by  the  evidence 
of  numerous  recorded  facts ;  so  that  Prof. 
Haeckel,  notwithstanding  his  boastful 
challenge  to  any  writer  to  offer  a  "shadow 
of  explanation"  of  rudimentary  organs, 
will  see  to  his  amazement  that  there  is  at 
least  one  writer  sufficiently  foolhardy  to 
step  siiTgle-handed  into  the  arena  and  ac- 
cept his  challenge, 


Prior,  howevei;  to  entering  on  this  in- 
vestigation, let  us  see  what  Mr.  Darwin 
and  Professor  Haeckel  have  to  say  about 
rudimentary  organs  and  ^eir  unanswer- 
able bearing  on  evolution.  The  following 
ptations  will  present  the  case  in  its  strong- 
est light: — 

'*  The  boa-flonstrictor  hms  rudiments  of  hind-limbs 
and  of  a  pelvis,  and  if  it  be  said  that  these  bones 
have  been  retained  *l<o  complete  tke  scheme  of 
Nature/  why,  as  ProL  Weismann  asks,  have  they 
not  been  retained  by  other  snakes,  which  do  not 
possess  even  a  vestige  of  these  bones?" 

"What  can  be  more  curious  than  the  presence 
of  teeth  in  foetal  whales,  which«  when  grown  up, 
have  Dot  a  tooth  in  their  heads;  or  the  ieeth  which 
never  cut  through  the  gums  in  tht  upper  jaws  of 
unborn  calves  V* — *'lt  is  an  important  fact  that^ 
rudimentary  organs,  such  as  teeth  in  the  upper  jaws 
of  whales t  and  ruminants  cam  often  he  iUtected  in 
the  embryo^  but  afterwards  wAoify  4Sst^pear" — 
"The  ealf  for  instance,  has  imh^riipd ieeiJk,  which 
never' cut  through  the  gums  of  the  upper  jaw, /fVM 
an  early  progenitor  having  well-eUvelofed  ieeth**'-^ 
Darwin,  Origin  of  Species,  pp.  397, 399,400, 420. 

**  But  some  serpents,  vix.,  the  giant  serpents  (Boa  - 
Python),  have  still  in  the  hinder  portion  of  the  body 
some  useless  little  bones,  which  are  the  remaitu  of 
lost  hind-legs.  In  like  manner  the  mammals  of  the 
whale  tribe  (Cetacea),  which  have  only  fore-legs 
fully  developed  (breast-fins),  have  further  back  m 
their  body  another  pair  of  utterly  superfluous  bones, 
which  are  remnants  of  undeveloped  hind-legs.  The 
same  thing  occurs  in  many  genuine  fishes,  in  which 
the  hind-legs  have  in  like  manner  been  Ibst.** 

"  In  the  embry«i  of  many  ruminating  animals — 
among  others,  in  our  common  cattle — fore-teeth,  or 
incisors,  are  placed  in  the  mid-bone  of  the  upper 
jaw,  which  never  fully  develop,  and  therefore  serve 
no  purpose.  The  embryos  of  many  whales,  which 
afterwards  possess  the  well-known  whalebone  in- 
stead of  teeth,  yet  have,  before  they  are  bom  and 
while  they  take  no  nourishment,  teeth  in  their  jaws, 
which  set  of  teeth  never  comes  into  use. . . .  No  bio- 
logical phenomenon  has  perhaps  ever  placed  zool- 
ogists or  botanists  in  greater  embarrassment  than 
these  rudimentary  or  abortive  organs,  .  .  .  Now  It  is 
precisely  this  widely  spread  and  mysterious  phe- 
nomenon of  rudimentary  organs,  in  regard  to  which 
all  other  attempts  at  explanation  fail,  which  is  per- 
fectly explained'  and  indeed  in  the  simplest  and 
clearest  way\  by  Darwin* s  Theory  of  Inheritance 
and  Adaptation,  ...  I  have  here  spoken  somewhat 
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fully  of  the  phenomena  of  rudimentary  organs,  3/- 
cause  they  are  of  the  utmost  general  importance^ 
and  because  they  lead  us  to  the. great  general  and 
fundamental  questions  in  philosophy  and  natural 
science,  for  the  solution  of  which  the  Theory  of 
Pescent  has.ttow  become  the  indispensable  guide,**- — 
Haeckel,  History  of  Creation^  vol,  i.,  pp.  12-17. 

It  seems  to  me  extremely  strange,  in 
reading  these  passages,  that  the  scientific 
facts  here  presented,  which  no  one  dis- 
putes, have  not  been  wrenched  from  the 
theoryof  descent  and  turned  against  evo- 
lutionists with  fatal  effect  in  some  one  of 
the  numerous  publications  which  have 
appeared  in  opposition  to  Mr.  Darwin's 
hypothesis  of  transmutation  during  the 
eighteen  years  since  the  first  publication 
of  The  Origin  of  Species,  If  they  can 
neither  be  explained  by  natural  laws  nor 
shown  in  any  way  to  conflict  with  the  system 
of  evolution  under  natural  selection,  I  can 
not  see  how  writers  can  consistently  go  on 
and  oppose  the  theory  of  Mr.  Darwin  with 
such  palpable  and  startling  facts  staring 
them  in  the  face.  But,  on  the  other  hand, 
if  this  most  invulnerable  bulwark  of  evolu- 
tion shall  really  turn  out  when  assaulted 
to  be  nothing  better  than  a  paper  fort,  there 
will  be  little  left  of  Darwinism  capable  of 
inspiring  the  confidence  even  of  the  most 
ultra  evolutionist,  or  of  exciting  the  fears 
of  its  most  tiitfid  t>ppoitents. 

I  am  aware  that  the  mtimations  here 
made  of  a  purpose  not  only  to  turn  all  these 
facts  fatally  against  the  theory  of  Mr.  Dar- 
win, but  to  explain  them  scientifically  in 
opposition  to  evolution,  while  no  writer  has 
ever  attempted  either  an  explanation  or  a 
rebuttal  of  them  by  scientific  laws,  appears 
to  be  presumptuous  in  the  highest  degree, 
v/hile  to  thus  assault  the  entire  army  of 
evolution  in  its  strongest  fortified  position, 
with  its  heaviest  guns  pointing  directly  at 
me,  must  appear  to  many  almost  like  court- 
ing annihilation.  But  having  just  run  the 
risk  of  facing  other  evolutionary  guns  of 


almost  equal  caliber,  and  having  found 
them  when  tested  charged  with  blank  car- 
tridges, I  shall  undertake  this  task  with  little 
trepidation  or  alarm  as  to  the  result.  If  I 
h£ive  in  any  degree  verified  my  pledges^in 
regard  to  the  two  preceding  "unanswer- 
able" classes  of  facts — reversions  and  em-* 
bryology — I  have  a  right  to  expect  the  un- 
biassed attention  of  the  reader  whUe  I  enter 
upon  this  the  most  profound  and  formid- 
able of  all  evolutionary  arguments. 

As  the  subject  of  rudimentary  organs 
will  have  to  be  approached  by  a  kind  of 
sapping  and  mining  process  in  order  to 
expose  the  untenableness  of  the  position, 
and  ultimately  to  bring  about,  as  I  trust, 
an  unconditional  surrender  of  the  works, 
it  will  require  a  little  preparatory  engi- 
neering and  reconnoitering,  and  possibly 
the  establishment  of  a  few  points  of  obser- 
vation, not  directly  related,  apparently,  to 
the  matter  in  hand, — yet  the  bearing  of 
which  will  become  self-evident  as  the  work 
advances. 

As  a  matter  of  course,  all  opposition  to 
Darwin's  theory  of  man's  descent  from  the 
lowest  forms  of  life  by  means  of  transmu- 
tation under  natural  selection  must  assume 
the  miraculous  formation  of  the  parents 
of  each  species  by  .the  direct  intervention 
.of  anjnfinite  Creator.  \l  is. not  to  be  ex- 
pected, however,  and  never  has  been,  that 
we  should  prove  or  demonstrate  the  miracu- 
lous creation  of  a  species,  as  evolutionists 
are  expected,  and  as  they  claim,  to  demon- 
strate its  origin  by  natural  selection.  All 
that  opponents  of  evolution  have  to  do  b 
to  rest  .upon  the  received  doctrine  of  crea- 
tion, which  has  borne  sway  among  the 
masses  of  mankind  for  thousands  of  years; 
and  if  any  scientific  theory,  such  as  that  of 
evolution,  shall  come  up  in  opposition  and 
assunae  another  origin  for  specific  forms 
than  the  received  mode,  it  belongs  to  the 
advocates  of  such  theory  to  assume  also 
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^tonus probandi^:iXi^  give  reasonable  proof 
of  such  hypothesis,  while  the  adherents  to 
the  old  doctrine  have  only  to  look  on  as 
spectators  and  occasionally  show  the  de- 
fects of  the  new  assumption,  and  point  out 
[wherein  such  supposed  origin  is  less  reason- 
able or  probable,  all  things  considered,  than 
the  old  mode.  Though  this  is  really  all 
there  is  required  of  us,  yet  it  would  be  a 
somewhat  remarkable  and  unexpected 
state  of  facts  if  I  should  actually  demon- 
strate the  miraculous  formation  of  one  of 
our  highly  organized  sp>ecies  of  quadru- 
peds, using  the  very  positions  assumed  by 
evolutionists  to  confirm  such  demonstra- 
tion! This,  startling  as  it  may  seem,  will 
soon  be  so  clearly  established  that  no  evo- 
lutionist can  assail  it,  unless  he  abandons 
his  own  theory  to  do  it.  For  the  present, 
I  shall  assume  the  miraculous  creation  of 
all  specific  forms  as  the  rational,  probable, 
and  only  consistent  hypothesis  of  the  origin 
of  species. 

Necessarily,  evolutionists  deny  this  as 
unscientific^  and  therefore  irratianaL  But 
they  can  not  deny  the  formation  of  the  first 
living  species,  from  which  all  others  have 
evolved,  as  a  scientific  fact,  either  as  the 
result  of  a  miraculous  intervention  on  the 
part  of  God,  acting  with  a  definite  design 
and  purpose,  or  else  as  a  spontaneous  act 
of  blind,  mindless,  senseless,  lifeless  laws 
of  Nature,  acting  necessarily  without  de- 
sign, purpose,  or  intelligence.  There  are 
unavoidably  but  these  two  ways  for  such 
beginning.  From  the  exhaustive  discus- 
sion of  Spontaneous  Generation  in  a  recent 
chapter,  I  believe  the  reader  will  justify 
the  assumption  that  no  such  a  thing  as 
spontaneous  generation,  or  the  formation 
of  a  livingj  thinking  being,  without  prior 
iife,  thought,  and  purpose,  is  a  possibility  in 
Nature.  Hence,  the  first  living  species, 
however  lowly  and  simple,  must  have  been 
created  by  the  miraculous  intervention  of 


a  supernatural  power,  as  admitted  by  Mr. 
Darwin.  I  shall  therefore  take  his  view 
for  granted,  as  the  only  possible  way  of 
producing  the  first  species  of  living  crea- 
tures. 

Now,  as  everything  connected  with  the 
theory  of  evolution,  from  its  start  to  its 
consummation,  as  claimed  by  all  evolution 
writers,  must  be  regarded  as  a  scientific 
process  under  Nature,  it  is  thus  clearly 
demonstrated  at  the  very  start  of  the  argu- 
ment that  the  miraculous  creation  of  at 
least  one  species  must  be  admitted  as  a  fact 
of  science.  (This,  however,  is  not  the  mirac- 
ulous creation  I  propose  soon  to  demon- 
strate.) Then,  if  one  miraculous  interpo- 
sition on  the  part  of  God  may  be  regarded 
as  a  settled  scientific  fact,  on  the  ground 
of  its  necessary  occurrence  in  order  to  start 
evolution,  maynot'  two  separate  miracles 
on  the  part  of  the  same  All-wise  Creator 
be  likewise  facts  of  science,  if  a  rational 
probability  exists  for  their  necessity.**  And 
if  two, may  not  all  species  have  been  mirac- 
ulously inaugurated,  and  still  each  separate 
creation  be  a  fact  of  science  ? 

The  great  and  reiterated  cry  of  evolution 
writers  seems  to  be,  "Science!  Science! 
Science!"  Give  us  science,  they  say,  in- 
stead of  miracles  or  special  acts  of  power; 
yet  they  are  logically  ,and  unavoidably 
compelled  to  admit  the  miraculous  crea- 
tion of  at  least  one  species  to  be  scientific, 
in  order  to  have  anything  to  begin  evolu- 
tion with !  Is  it '  any  4ess  tax  on  infinite 
power  and  wisdom  to  create  one  rpecies 
by  a  direct  miracle  than  two? — than  five? 
— than  a  thousand? — than  a  hundred  thon. 
sand  different  species?  Would  it  be  any 
more  of  a  strain  on  Omnipotent  Power  and 
Omniscient  Wisdom  to  design  and  con- 
struct an  elephant  than  to  form  an  oyster? 
What  is  "science,"  of  which  these  writers 
so  persistently  remind  us  when  treating  on 
evolution?    It  is  nothing  in  the  world  but 
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knowledge, — that  degree  of  knowledge  re- 
lating to  any  question  which  forms  the 
most  reasonable  basis  for  reflection  and 
faith.  If  the  existence  of  a  God  be  more 
reasonable  from  all  the  sources  of  our  in- 
formation than  Atheism,  then  the  former 
becomes  a  scientific  thesis.  Herbert  Spen- 
cer asks: — 

•*  What  is  science?  To  see  the  absurdity  of  the 
prejudice  against  it,  we  need  only  remark  that 
science  is  simply  a  higher  dexelopment  of  common 
kmnoUefge;  and  that  if  science  is  repudiated,  all 
knowUdge  must  be  repudiated  along  with  it.'' — First 
Principles^  p.  1 8, 

Huxley  inculcates  the  same  true  idea  of 

science : — 

**ICncwledge  upon  many  subjects  grows  to  be 
more  and  more  perfect;  and  when  it  becomes  to 
be  so  accurate  and  sure  that  it  is  capable  of  being 
proved  to  persons' of  suitable  intelKgence^  it  is  called 
science.  The  science  of  any  subject  is  the  highest 
and  most  exact  knowledge  upon  that  subject,*' — 
Elementary  Pysiology^  p.  ii. 

With  these  lucid  definitions  of  "science," 
does  it  not  conclusively  follow,  that,  since 
one  miracle  is  demonstrated  to  be  scien- 
tific, a  thousand  miracles  would  be  equally 
scientific  if  the  weight  of  evidence  or  the 
most  "accurate"  knowledge  we  could  ac- 
quire went  in  their  favor  rather  than 
against  them  ?  No  evolutionist  will  here- 
after assert  that  a  miracle  or  the  miracu- 
lous formation  of  species  is  not  recognized 
as  among*  scientific  facts.  The  miraculous 
creation  of  one  species  being  forced  upon 
them  as  scientific,  if  it  shall  be  shown  that 
it  is  more  probable  and  reasonable  to  as- 
sume that  all  species  were  started  in  the 
same  monistic  manner  rather  than  to  sup- 
pose an  entire  change  of  God's  plan  of 
operation  after  having  begun  by  miracle^ 
then  undeniably  the  miraculous  formation 
of  every  separate  species  becomes  the  true 
science  on  the  subject  of  the  origin  of 
species.  It  must  therefore  strike  every 
candid  and  thoughtful  reader  as  simply 


absurd  in  the  highest  degree  for  a  scientist 
like  Mr.  Darwin  to  speak  slightingly  against 
the  miraculous  creation  of  different  species 
as  unreasonable  and  unscientific,  when  he 
is  obliged  to  admit  that  the  leading  and 
fundamental  fact  of  science  on  which  his 
whole  transmutation  theory  is  founded  is 
the 'miraculous  creation  of  the  first  few 
simple  beings  as  the  start  for  evolution! 
Let  it  therefore  rest  right  here  as  a  settled 
principle,  of  philosophy  and  science  that 
miracles,  like  all  other  facts  in  question, 
depend  alone  on  the  weight  of  evidence; 
and  that  if  a  miracle  be  shown  to  be  a 
probable  necessity  for  explaining  the  phe- 
nomena of  Nature,  it  is  as  much  a  fact  of. 
science  as  the  growth  of  an  oak  from  an 
acorn  or  the  birth  of  an  animal  after  the 
parents  exist,  and  that  the  whole  question 
as  to  miraculous  or  non-miraculous  crea- 
tions of  the  separate  species,  like  ordinary 
propositions,  hinges  entirely  on  the  amount 
of  testimony  brought  to  bear,  thus  deter- 
mining the  probabilities  in  the  case. 

Thus,  having  clearly  shown  that  the 
miraculous  production  of  a  species  is  as 
strictly  a  scientific  fact  as  the  falling  of  an 
apple  or  as  any  other  ordinary  event 'oc- 
curring under  the  laws  of  Nature,  provided 
it  is  proved  that  such  miraculous  coni- 
mencement  of  specific  forms  best  explains 
the  various  phenomena  involved,  and  is 
more  consistent  with  collateral  facts  of 
science  than  any  other  assumption,  I  will 
now  leave  this  branch  of  the  subject  for 
the  present,  to  be  resumed  after  a  while, 
and  at  once  try  to  find  out  the  true  signi- 
fication of  evolution  as  applied  to  the  origin 
and  development  of  species. 

When  I  state  that  evolution,  according 
to  all  authorities  on  the  subject,  distinctly 
implies  development  from  the  crude  to  the 
refined,  from  tho  imperfect  to  the  perfect, 
from  the  lowly  organic  beings  to  the  higher 
grades  of  organisms,  from  the  indefinite  to 


Chap.  IX.        EvoluHoH. — Its  Strongest  Arguments. 


445 


the  definite  fonn,from  the  simple  structure 
to  the  complex  arrangement  of  parts,  and 
from  the  homogeneous  to  the  heteroge- 
neous, I  but  state  what  the  best  writers  and 
those  best  qualified  to  comprehend  the  true 
meaning  of  such  terminology  will  at  once 
admit.  Hence,  no  evolution  under  natural 
selection,  such  as  I  am  now  investigating, 
can  go  backward  or  downward.  Retrogres- 
sion or  deterioration  under  evolution  is 
an  evident  absurdity  on  its  very  face,  and 
hence  a  contradiction  in  terms.  Mr.  Dar- 
win says: — 

*'As  natund  selection  works  .solely  for  and  by 
the  good  of  each  being  all  corporeal  and  mental  en- 
dowments will  tend  Ko  progress  toward  perfection^ 
^^Origin  of  Species,  p.  428. 

Professor  Huxley  entertains  the  same 
idea  of  evolution — that  it  is  in  all  cases  to 
improve  the  being  operated  on  or  to  make 
it  better,  while  any  spontaneous  variation 
which  may  happen  in  Nature  tending  to 
deteriorate  the  species  or  the  individual 
or  to  make  it  worse,  will  lead  to  the  exter- 
mination of  such  species  or  such  being  by 
the  very  operation  of  the  law  itself.  He 
sa  s: — 

"  It  seems  impossible  that  any  variation  which 
may  arise  in  a  species  in  Nature  should  not  tend 
in  some  way  or  other  to  be  a  little  better  or  worse 
than  the  previous  stock ;  if  it  is  a  little  better  it  will 
have  an  advantage  over  and  tend  io  extirpate  the 
latter  in  this  crush  and  struggle ;  and  if  it  is  a  little 
worse  it  will  itself  be  extirpated,** — Lectures  on  the 
Origin  of  Species,  1^,  123. 

Mr.  Darwin  corroborates  this  completely 
in  more  than  a  dozen  different  places  in 
his  Origin  of  Species  and  other  works.  I 
will  quote  but  a  single  passage : — 

"The  continued  production  of  new  forms  through 
natural  selection,  which  implies  that  each  new  va- 
riety has  some  advantage  over  others,  almost  inev- 
itably leads  to  the  extermination  of  the  older  or  less 
improved  forms,** — Animals  and  Plants, yo\,\,,^,  18. 

But  to  settle  all  doubt  as  to  the  tendency 
and  operation  of  evolution,  according  to 
its  intrinsic  signification  being  develop- 


ment upward  not  downward,  from  the  uni- 
organism  to  the  multiplication  of  parts, 
from  the  indefinite  to  the  definite  struc- 
ture, from  the  simple  to  the  complex^  and 
from  the  homogeneous  to  the  heterogeneous^ 
I  quote  from  the  great  modem  philosopher 
and  definer  of  general  laws — Herbert 
Spencer,  one  of  the  very  highest  authori- 
ties among  evolutionists : — 

"From  the  remotest  part  which  science  can 
fathom  up  to  the  novelties  of  yesterday,  an  essentia* 
trait  of  evolution  has  been  the  transformation  of  the 
homogencdftsinto  the  heiengeneous, ...  At  the  same 
time  that  evolution  'istk  change  from  the  homogeneous 
to  the  heterogeneous  it  is  a  change  from  the  indefinite 
to  the  definite.  Along  with  an  advancement  from 
simplicity  to  complexity  there  is  an  advance  from 
confusion  to  order.  .  .  .  Development,  no  matter  of 
what  kind,  exhibits  not  only  a  multiplication  of  un- 
like parts,  but  an  increase  in  the  distinctness  with 
which  these  parts  are  marked  off  from  one  another." 
— Herbert  Spencer, /"iVj/  Principles, '^^.zVi^TfA, 

From  this  necessary  and  unavoidable 
meaning  of  evolution  it  will  now  be  seen 
at  once  that  the  idea  of  rudimentary  or- 
gans having  been  aborted  or  atrophied  by 
descent  from  ancestral  species  which  had 
those  organs  in  a  perfect  condition  is  an 
impossibility  as  well  as  a  gross  absurdit}*, 
since  it  would  be  exactly  the  reverse  of 
evolution,  and  an  absolute  change  from 
the  heterogeneous  back  into  the  homoge- 
neous. Take,  for  example,  the  boa-con- 
strictor, which,  Mr.  Darwin's  theory  informs 
us, once  had  legs  in  a  perfect  condition, and 
that  by  evolution  (!)  under  natural  selec- 
tion and  development  (!)  by  survival  of  tlie 
fittest  (!)  the  species  finally  lost  its  legs, 
leaving  the  atrophied  leg-bones  in  the  body 
beneath  the  skin;  and  that  ever  since  it 
has  been  obliged  to  convey  its  ponderous 
form  along  the  ground  by  the  most  unme- 
chanical  and  unphilosophical  class  of 
movements  known  in  the  animal  kingdom. 

It  thus  flatly  contradicts  reason  as  well 
as  the  true  meaning  of  evolution,  as  it  is  a 
retrogression  or  a  going  backward  instead 
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of  an  evolution  or  a  *^ progress  towsLvd  per- 
fection,'* as  just  quoted  from  Mr.  Darwin 
himself.  It  is  a  clear  transformation  from 
the  complex  back  to  the  simple, — from  the 
heterogeneous  back  to  the  homogeneous, — 
from  a  "multiplication"  of  parts  to  the 
absence  of  parts, — exactly  the  reverse  of 
the  law  and  definition  of  evolution  and  all 
development,  as  laid  down  by  Herbert 
Spencer.  Besides,  it  is  practically  an  al- 
most laughable  absurdity,  since,  according 
to  Mr.  Darwin  and  his  theory  of  evolution, 
this  boa-constrictor  was  first  developed  by 
natural  selection  through  almost  countless 
slight  successive  modification^  from  some 
legless  fish  or  moUusk  till  it  possessed  the 
quadrupedal  advantages  of  legs  and  feet; 
and  then,  by  as  many  spontaneous  varia- 
tions also  carefully  accumulated  and  pre- 
served by  this  "scrutinizing"  process  called 
natural  selection,  its  feet  and  legs  have 
been  finally  aborted  and  taken  from  it,  for 
no  apparent  purpose  under  the  heavens 
except  to  leave  "little  bones"  under  the 
skin  to  aid  evolutionists  in  proving  descent 
by  transmutation ! 

No  one  can  believe  for  a  moment  that 
these  lejgs  were  not  useful  or  of  advantage 
to  this  creature  for  locomotion, — as  much 
so  as  are  the  legs  of  the  alligator,  if  not 
even  more  so,  since  alligators  live  in  the 
water  and  scarcely  need  them.  If  legs  had 
not  been  of  great  service  to  the  boa  why 
should  natural  selection  have  wrought 
through  almost  numberless  generations  to 
develop  them  from  some  legless  species 
bfelow  it  ?  Even  if  they  had  not  been  of 
any  essential  importance,  we  have  volumes 
of  evidence  all  through  Nature  showing 
that  the  most  useless  and  absolutely  worth- 
less structures  are  among  the  best  pre- 
served under  this  "scrutinizing"  law  of 
natural  selection.  Look  at  the  tails  of 
tortoises,  foxes,  dogs,  wolves,  panthers, 
lions,  tigers,  &c.,  some  of  them  actually 


injurious,  such  as  the  bushy  tails  of  foxes 
when  running  from  danger  or  pursuing 
prey  in  a  snow  or  rain  storm.  Yet  these 
absolutely  useless  and  superflous  tails  con- 
tinue unaborted  and  in  all  their  perfection 
under  this  discriminating  law  of  natural 
selection,  which  Mr.  Darwin  declares  will 
destroy  an  organ  if  it  should  become  su- 
perfluous:— 

"Thus,  as  I  believe,  natural  selection  will  tend 
in  the  long  run  to  reduce  any  part  of  the  orgamisa' 
tion  as  soon  as  it  becomes,  through  changed  habiti. 
superfluous,'* — Origin  of  Species  ^  p.  Ii8. 

The  hump  of  the  camel  is  one  of  the 
most  remarkable  instances  of  superfluity 
and  uselessness  in  organs  known  in  the 
animal  kingdom.     It  is  not,  as  some  have 
supposed,  a  part  of  the  osseous  structure, 
and  therefore  useful  on  th^  mechanical 
principle  of  the  arch  in  giving  strength  to 
the  camel,  thus  enabling  it  to  carry  heavy 
burdens.     Besides,  what  did  natural  selec- 
tion know  about  the  camel  being  a  pack- 
animal  when  its  humps  were  developed  a 
million  years  before  man  existed  on  earth, 
according  to  evolution?    Thus  we  have  a 
living  proof  that  Mr.  Darwini's  great  "scru- 
tinizing "  law  of  natural  selection  not  only 
developed  the  utterly  useless  and  "super- 
fluous" humps  on   the  camel,  which  no 
naturalist  pretends  ever  had  or  could  have 
had  any  use,  but  it  refuses  to  "reduce" 
them!     Yet  this  same  natural  selection, 
after  working  a  million  years  to  develop 
legs  on  the  boa-constrictor,  which  arc  uni- 
versally known  to  be  of  service  to  an  ani- 
mal, takes  the  particular  pains  to  "reduce" 
them,  and  leave  the  evidence  of  such  re- 
duction in  the  shape  of  a  few  "little  bones" 
in  the  hinder  part  of  its  body! 

More,  still,  the  hump  of  the  camel  is  not 
only  useless  but  it  is  worse  than  useless,— 
it  is  absolutely  iV^rrVwx,  being' a  burden  to 
carry  around,  and  necessarily  consuming 
nutrition  to  aid  in  its  growth  and  to  replace 
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its  lost  substance,  which  is  continually  pass- 
ing oflf  by  the  physiological  laws  of  wear 
and  deterioration.  Mr.  Darwin  teaches,  as 
one  of  the  fundamental  tendencies  and 
offices  of  natural  selection,  the  "destruc- 
tion "  or  atrophy  of  every  organ  which  is 
in  any  degree  "  injurious."     He  says : — 

"On  the  other  hand  we  may  feel  sure  that  any 
variation  in  the  UaU  de^yvf  injurious  viOJild  he 
rigidly distroyed,  [Why  has  it  not  "rigidly "de- 
stroyed the  camel's  hump?]  This  preservation  of 
favorabU  individual  differences  and  variations  and 
the  distruction  of  those  which  are  injurious  I  have 
called  natural  selection  or  survival  of  the  fittest." — 
Origin  ofSpecies^  p.  63. 

Hence,  we  are  driven  to  the  conclusion 
that  no  more  absurd  principle  or  law  than 
natural  selection  was  ever  promulgated  to 
the  world,  since  it  carefully  preserves  the 
useless  tails  of  mammals  while  its  particu- 
lar business  is  to  "reduce"  them,  and 
scrutinizingly  builds  up  and  protects  the 
injurious  humps  of  camels  which  its  office 
is  X.O destray^^YiA'^  at  the  same  time  it  takes 
away  the  most  necessary  and  even  essen- 
tial legs  of  a  quadruped,  according  to  Mr. 
Darwin,  after  working  a  million  years  to 
produce  them!  Was  there  ever  a  more 
contradictory,  incongruous,  or  ridiculous 
theory,  propounded  by  a  sane  naturalist? 
While  the  hump  of  the  camel  is  conspicu- 
ously useless  and  hence  injurious,  it  could 
not,  Mr.  Darwin  tells  us  in  more  than 
twenty  places,  have  been  produced  by 
natural  selection,  which  only  acts  on  use/id 
variations.  I  will  quote  here  but  two  pas- 
sages.    He  says: — 

"Natural  selection  acts  exclusively  hy  the  pres- 
ervation and  accumulation  of  variations  which  are 
htneficiair 

"  Natural  selection  acts  only  by  the  preservation 
and  accumulation  of  small  inherited  modifications, 
each  profitable  to  the  preserved  being,^* — Origin  of 
Species,  pp.  75,  97. 

Now,  how  simple  a  process  it  proves  to 
be  to  "break  down"  this  theory  of  natural 
selection  at  every  turn  of  the  investigation, 


even  with*  the  assistance  of  Mr.  Darwin, 
so  built  up  is  it  of  inconsistent  and  con- 
tradictory elements.  Its  author  admits 
that  his  theory  would  "absolutely  break 
down"  if  a  single  organ  could  be  found 
which  could  not  have  been  produced  by 
the  accumulation  of  slight  modifications 
through  natural  selection.    He  says : — 

"  If  it  could  be  demonstrated  that  any  complex 
organ  existed  which  could  not  possibly  have  been 
formed  by  numerous  successive  slight  modifications 
[natural  selection]  my  theory  would  absolutely  break 
down,** — Origin  of  Species ,  p.  146. 

How  simple,  therefore,  it  is  to  "break 
down"  and  utterly  overthrow  Darwinism, 
when  I  can  easily  point  out  a  thousand 
organs  of  different  species,  such  as  the 
useless  and  injurious  humps  of  camels, 
which  could  not  possibly  have  been  thus 
produced  by  natural  selection,  since  it  acts 
"only"  and  "exclusively"  on  "profitable" 
or  "beneficial"  variations!  An  ordinary 
scientific  student  might  safely  take  a  con- 
tract to  hopelessly  "break  down"  the  theory 
of  evolution  fifty  times  a  day  for  a  full 
week,  using  nothing  in  the  operation  but 
Mr.  Dar^'in's  Origin  of  Species,  Descent  of 
ManyZXidi  Variations  of  Animals  and  Plants ; 
and  if  he  should  be  permitted  to  add  Pro- 
fessor Haeckel's  History  of  Creation  and 
General  Morphology,  he  would  be  safe  in 
extending  the  contract  for  a  month.  But 
as  I  shall  refer  to  numerous  additional 
instances  of  this  kind  in  other  places,  in 
which,  according  to  his  own  admission, 
his  theory  of  natural  selection  must  "  ab- 
solutely break  down,"  I  leave  the  present 
unanswerable  demonstration  for  the  read- 
er's reflection. 

Now,  as  the  boa-constrictor,  with  its 
aborted  leg-bones  beneath  the  skin,  resem- 
bles all  other  serpents  except  in  size,  is  it 
not  rational  and  logical  to  suppose  if  it  was 
developed  from  a  quadruped  that  all  the 
other  families  of  snakes  came  in  the  same 
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manner?  If  so,  why  is  it  that  in  the  hun- 
dreds of  species  of  snakes,  large  and  small, 
not  one  caii  be  found  except  this  boa-con- 
strictor having  these  rudimentary  leg-bones 
hidden  beneath  the  skin?  Mr.  Darwin  dis- 
tinctly admits,  as  quoted  at  the  commence- 
ment of  the  chapter,  that  these  rudimentary 
leg-bones  are  confined  exclusively  to  the 
boa  family,  and  makes  this  thrust  to  ridi- 
cule the  idea  that  this  snake  should  have 
been  thus  created  for  symmetry  and  to 
maintain  the  harmony  of  Nature,  when  no 
other  serpent,  large  or  small,  has  been  pro- 
vided with  this  mark  of  symmetry?  How- 
ever trenchant  this  weapon  may  appear 
used  against  those  who  hold  to  this  '^sym- 
metry"  solution,  I  fear  Mr.  Darwin  will 
find  it  a  little  sword  which  .cuts  both  ways 
before  he  is  through  with  it. 

If  snakes  descended  from  quadrupeds, 
no  evolutionist  can  assign  a  particle  of 
reason,  m  science  or  philosophy,  why  the 
boa-constrictor  should  be  the  only  one 
which  retains  this  connecting  link  between 
the  form  of  the  serpent  and  that  of  the 
quadrupedal  ancestors.  As  the  smaller 
snakes  have  necessarily  more  recently 
branched  off  from  such  ancestral  form, 
they  have  had  less  time  to  retrograde,  and 
therefore  by  all  means  should  have  much 
more  clearly  defined  rudiments  of  legs  than 
their  older  cousin  the  boa !  To  say  that 
one  snake  developed  (!)  downward  from 
the  quadruped  and  that  all  the  other  spe- 
cies of  snakes,  appearing  exactly  the  same 
except  in  size,  developed  upward  from  the 
fish,  would  be  an  absurdity  too  preposte- 
rous to  palm  off  on  an  ignoramus  as  a  zoo- 
logical joke.  It  is  clearly  evident,  there- 
fore, that  many  of  the  smaller  snakes 
should  not  only  have  rudimentary  leg- 
bones  the  same  as  the  boa,  but  some  of 
the  later  developments  from  quadrupeds 
shou'  1  have  legs  partly  useful  or  in  various 
transitional  stages  of  retrogression, — some. 


in  fact^but  just  commencing  to  be  aborted^ 
others  in  a  more  advanced  stage  of  atrophy, 
and  so  on  down  to  the  boa's  "little  bonds'*! 

The  ordinary  intuition  of  a  scientific 
student,  if  not  blinded  by  the  insane  hy- 
potheses of  evolution,  such  as  these  rudi- 
mentary argumenu,  would  at  once  lead 
him  to  scout  the  idea  that  one  snake  only 
retrograded  from  quadrupeds  while  all  the 
others  developed  from  the  fish.  He  would 
logically  come  to  the  conclusion  that  any 
other  explanation,  however  unsatisfactory, 
would  be  preferable  to  this  utterly  self- 
stultifying  assumption,  which  makes  th< 
retrogression  of  the  boa  contradict  ever^ 
possible  conception  or  definition  of  evolu- 
tion, such  as  development,  progression,  or 
survival  of  the  fittest.  My  hypothesis  fiilly 
and  satisfactorily  explains  these  rudiments 
of  legs  in  the  boa  alone,  while  this  boaste«l 
theory  of  evolution — the  only  key  to  un- 
lock the  mystery  of  rudimentary  organs — 
does  not  pretend  to  give  even  the  shadow 
of  a  reason  why  the  giant  boa  should  alone 
of  all  the  snakes  show  rudiments  of  legs. 

The  same  thing  is  true  of  the  whale 
tribe,  which  alone  of  all  the  fish-mammals 
have  these  rudimentary  leg-bones  beneath 
the  skin,  while  the  dugong,  grampus,  la- 
vnantin,  manatus,  porpoise,  dolphin,  ^c, 
all  fish-mammals,  are  destitute  of  such  ru- 
diments.    Mr.  Darwin  remarks: — 

*'One  of  the  most  remarkable  peculiarities  in  the 
existing  dugong  and  lamantin  is  the  entire  absence 
of  hind  limbs,  tvithout  even  a  rudiment  being  left,'* 
— Origin  of  Species^  p.  302. 

When  it  is  understood  that  evolutionists 
hold  that  whales  and  all  fish-mammals 
were  alike  degraded  from  land  quadrupeds 
and  hoofed  animals  to  their  present  dete- 
riorated condition,  we  can  comprehend 
Mr.  Darwin's  remark  above — ^^  without  even 
a  rudiment  being  left**    Professor  Haeckei 

says: — 

"  It  is  probable  that  the  remarkable  legioa  of 
whales  (Cetacea)  originated  out  of  kao/ed 
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which  accustomed  themscWcs  exclusiTcly  to  an 
aquatic  life,  and  thereby  became  transformed  into 
the  shape  of  fish.'*  ^History  ofCfralion,y.u,,p.2Si. 

Evolutionists  seem  to  claim  the  right  to 
teach  anything,  however  absurd,  in  order 
to  explain  the  difficulties  met  with  in  de- 
fending evolution,  and  then  expect  people 
to  quit  thinking,  and  passively  subscribe 
to  it  as  "science."  Thus,  with  all  the  ap- 
parent nonchalance  imaginable,  they  would 
have  ys  believe  that  natural  selection  spent 
a  hundred  million  years  in  evolving  a  fish 
into  a  bull,  horse,  elk,  or  some  other 
**  hoofed  animal,"  and  then  spent  another 
hundred  million  years  in  degrading  it  back 
"into  the  shape  of  a  fish,"  leaving  only  the 
rudimentary  leg-bones  and  incisors  found 
in  the  embryo  to  prove  its  remarkable 
history!  Yet  they  take  no  account  of  the 
fact  that  such  retrogression  from  the  land 
quadruped  back  into  the  fish  is  the  very 
opposite  of  evolution — a  transformation 
from  the  "complex"  and  "heterogeneous" 
back  into  the  "simple"  and  "homoge- 
neous." If  this  going  backward  from  a 
hoofed  animal  down  to  the  fish  is  not  the 
very  opposite  of  all  ideas  of  evolution, 
then  the  development  of  the  horse  out  of 
a  fish  in  the  first  place,  as  all  writers  on 
the  subject  teach,  can  not  be  evolution  at 
all,  thus  overthrowing  the  whole  Darwinian 
theory  at  a  blow !  Will  some  one  of  these 
revolutionary  evolutionists  tell  us  which 
one  is  the  evolution? — the  going  upward 
or  the  going  downward? — the  going  for- 
ward into  the  "complex,"  or  the  returning 
backward  into  the  "simple"? — the  becom- 
ing "heterogeneous*' by  a  hundred  million 
years  of  variations  and  "progress"  from  the 
moUusk  through  the  fish  toward  the  hoofed 
animal,  or  the  change  to  the  "homoge- 
neous "through  the  fish  back  again  toward 
the  mollusk?  Assuredly  both  can  not  be 
evolution!  Again,  I  ask,  which  of  these  is 
the  evolution  and  the  development? 


If  a  hoofed  animal  can  by  evolution  be 
degraded  into  a  fish,  may  not  the  fish  be 
degraded  into  a  mollusk,  and  it  still  b^ 
called  "development"?  Does  my  evolu- 
tionary friend  reply  that  the  whale,  du- 
gong,  lamantin,&c.,  are  not  fishes  but  mam' 
malsy  and  that  there  is  no  evidence  that  a 
quadruped  could  be  degraded  into  a  real 
fish?  But  Professor  Haeckel  says,  as  re- 
cently quoted :  "The  same  thing  occurs  in 
many  gentUne  fishes^  in  ivhich  the  hind  legs 
have  in  like  manner  been  lost"  If,  therefore, 
"genuine  fishes"  can  be  transformed  by 
development  and  evoltUion  from  a  complex 
highly  organized  quadruped,  what  hinders 
them  from  continuing  on  in  this  downward 
course  of  development  to  those  "primeval 
parents  of  all  other  organisms" — the  origi- 
nal moneronf  If  this  is  possible  (and  it 
surely  is,  if  there  is  any  truth  in  this  kind 
of  back-action  evolution  and  development 
taught  by  Darwin  and  Haeckel),  then  how 
do  evolutionists  know  that  the  primal  mir- 
aculously created  Azrz/aof  Darwin  and  spon- 
taneously generated  moneron  of  Haeckel^ 
were  not  actually  developed  from  ancient 
fishes  and  hoofed  animals  which  lived  in 
the  pre-Laurentian  period,  but  whose  pa- 
leontologic  remains  have  never  yet  beeni 
discovered,  or  by  age  have  disappeared 
from  the  geologic  record? 

If  species  can  develop  downward  as  well 
as  upward,  backward  as  well  as  forward, 
as  we  see  by  this  accommodating  kind  of 
evolution  taught  by  these  great  naturalists, 
— if  a  quadruped  can  change  into  a  fish 
and  a  fish  into  a  mollusk,  and  so  on  down, 
— then  there  may  be  deposits  far  below 
the  lowest  Silurian  strata  containing  pale- 
ontologic  remains  of  fishes,  reptiles,  birds, 
mammals,  and  even  monkeys  and  men, — 
which,  by  this  novel  kind  of  evolution,  in 
the  course  of  ages  developed  downward 
finally  into  the  moneron  and  larva,  when 
Darwin's  present  system  of  evolution  corn- 
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mences!  When  this  pre-Silurian  deposit 
shall  have  been  found,  if  not  too  old,  Mr. 
Darwin  will  be  astonished  to  find  petrifac- 
tions of  hoofed  animals  which  had  changed 
into  fish,  and  finally  into  "those  few  simple 
beings,"  where  his  evolution  the  other  way 
first  began.  He  has  by  no  means  a  sure 
thing  on  the  geologic  record,  if  his  logic 
about  rudimentary  organs  is  worth  a  sou. 
At  the  same  time  I  see  no  difficulty  in  him 
and  Haeckel,  by  carrying  out  their  logic 
legitimately, staving  ofiF  the  annoying  prob- 
lems of  creation  and  s|>ontaneous  genera- 
tion indefinitely,  by  simply  assuming  the 
earth  to  be  eternal !  It  would  then  only 
require  them  to  keep  up  this  battledore 
and  shuttlecock  play  of  evolution  develop- 
ing a  species  first  upward  and  then  down- 
ward, first  forward  and  then  backward; 
first  putting  legs  on  an  animal,  making  it 
a  cow ;  then  taking  them  off,  making  it  a 
fish ;  and  it  would  not  require  half  as  much 
stretch  of  fancy  to  suppose  this  see-saw 
evolution  going  on  from  eternity,  after  the 
l6gic  is  once  admitted,  as  for  a  living  crea- 
ture to  make  itself  hy  coming  into  existence 
through  spontaneous  generation,  as  sup- 
posed by  Professor  Haeckel. 
'  Further,  if  Mr.  Darwin's  theory  be  true, 
thfe  dugong  and  lamantin  have  been  evi- 
dently much  more  recently  degraded  from 
hoofed  animals  to  the  life  of  the  fish  than 
have  the  whale  species  proper.  This  is 
proved  from  the  fact  that  the  whale  is 
Vastly  larger;  and, in  the  second  place, that 
while  the  whale  is  camiverous,  having 
changed  its  mode  of  living  entirely,  the 
dugong  and  lamantin  continue  herbiverous, 
or  subsist  on  herbage  along  the  shores. 
Now,  would  not  ordinary  reason  and  re- 
spectable science  teach  us  that  the  more 
lecently  transformed  herbiverous  dugong 
and  lamantin  should  still  have  rudimentary 
fegs  and  embryonic  incisors,  if  such  rudi- 
ments originated   as  evolution    teaches? 


Mr.  Darwin,  as  just  quoted,  expresses  sur- 
prise that  not  even  a  rudiment  of  legs  is 
"left "in  these  herbiverous  fish-mammals! 
He  never  thinks  of  the  pK)ssible  fact  that 
they  never  had  any  legs,  that  the  whale 
and  boa-constrictor  never'had  any  either, 
and  that  this  whole  theory  of  degradation 
from  hoofed  animals  is  a  bald  fiction !     It 
is  a  complete  mystery  to  him,  unless  the 
whale  got  its  rudimentary  legs  by  being 
degraded  from  the  ox  or  some  o  her  hoofed 
beast ;  and  if  it  was  so  degraded,  then  the 
other  fish-mammals  (dugong  and  lamantin) 
must  have  been  also.   But  the  puzzle  then 
comes  up  in  Mr.  Darwin's  mind,  why  do 
they  not  show  the  same  rudiments  as  the 
much  more  anciently  developed  whale  ?   In 
fact,  the  whole  matter  of  rudimentary  or- 
gans, which  evolution  boasts  of  making 
as  clear  as  crystal   through   descent   by 
transmutation,   turns   out    to  be   a  con- 
founded muddle  which  even  Darwin  him- 
self does  not  pretend  to  understand.     No 
evolutionist,  in  fact,  can  form  the  slightest 
idea  why  the  older  species  of  whales,  de- 
graded from  hoofed  animals,  should  retain 
rudimentary  leg-bones,  while  the  more  re- 
cent  degradation  in  dugongs,  which  have 
not  had  time  to  change  their  habits  but 
still  eat  grass,  have  not  a  vestige  of  the 
former  legs  and  incisors  of  their  ancestors! 
My  hypothesis,  which  will  be  soon  intro- 
duced, will  explain  it  fully,  without  resort- 
ing to  any  such  scientific  nonsense  as  work- 
ing a  hundred  million  years  to  convert  a 
fish  into  a  horse  and  then  a  hundred  mil- 
lion years  longer  to  convert  the  same  horse 
back  into  a  fish ! 

But  Darwin  and  Haeckel  also  refer,  in 
the  passages  quoted,  to  our  common  bovine 
ruminants,  such  as  the  cow,  which  are  de- 
void of  upper  front  teeth,  and  make  a  strong 
point  on  these  rudimentary  incisors  found 
in  the  embryonic  calf  which  disappear  at 
or  before  birth.    They  ask,  triumphantly; 
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what  could  possibly  cause  these  rudiment- 
ary teeth  in  the  front  upper  jaw  of  the  em-: 
bryo  where  teeth  are  entirely  absent  in  the 
adult^  unless  the  cow  is  the  lineal  descend- 
ant of  some  ancient  specii^s  of  hoofed  quad- 
rupeds which  had  a  full  set  of  incisors 
above  and  below? 

This,  at  (irst  sight,  seems  a  real  puzzle ; 
and  it  has  hitherto  turned  out  to  be  such 
a  genuine  scientific  conundrum  that  the 
whole  world,  judging  from  its  silence,  has 
given  it  up.  No  one  pretends  to  assign 
any  kind  of  a  natural  or  scientific  reason, 
plausible  or  improbable,  save  the  one  here 
given  by  evolution,  namely,  descent  from 
an  ancient  species  of  animals  having  teeth 
complete.  Does  this  answer  meet  the  case? 
I  will  now  show,  from  several  weighty  con- 
siderations, that  this  phenomenon  has  and 
can  have  nothing  whatever  to  do  with  de- 
scent by  transmutation  from  ancestors  with 
teeth  complete,  after  which  I  will  gradually 
but  surely  develop  the  hypothesis  which 
will  scientifically  and  rationally  explain  it 
and  all  the  other  rudimentary  problems 
under  discussion. 

As  we  saw  in  the  argument  on  reversion- 
ary action,  in  the  preceding  chapter,  that 
no  development  of  a  long-lost  structure  is 
even  claimed  by  Mr.  Darwin  to  occur  in 
descendants  only  through  a  small  remnant 
of  ancestral  blood  or  corporeal  substance 
remaining  in  the  reverting  organism,  I  need 
only  remind  the  reader  that  the  arguments 
in  that  case  are  clearly  applicable  to  these 
rudimentary  embryonic  teeth  in  calves, ' 
since  they  are  as  much  reversions^  in  every 
sense  of  the  word,  as  they  are  rudimentary 
organs,  if  they  are  the  reproduction  of 
long-lost  ancestral  characters,  as  claimed. 

The  reader  will  distinctly  remember, 
from  the  table  there  given,  that  the  enor- 
mous dilution  of  ancestral  blood  after  only 
&ne  hundred  generations,  if  such  blood  con- 
tinues at  all  from  one  generation  to  another,  I 


was  sufficient  to  prove  the  utter  impossi- 
bility of  such  reversions  being  caused,  as 
evolutionists  assume,  through  physical  de-^ 
scent  from  other  organic  and  ancestral* 
forms.  He  will  aUo  remember  that  a  finaf 
scientific  demonstration  was  given,  showing 
the  absolute  impossibility  of  reversions 
beirg  caused  by  physical  descent  at  all, — 
since,  if  any  corporeal  atoms,  such  as  blood, 
do  descend  with  the  child  from  the  parents, 
such  physical  substance  is  utterly  oblit- 
erated and  substituted  by  new  materials  in 
a  few  years  after  birth,  thus  cutting  off  all 
physical  connection  between  children  and 
parents  even  before  such  offspring  arrive  at 
maturity ;  and  as  evolutionists  (and  I  may 
add  physiologists)  do  not  believe  in  or 
recognize  any  other  substantial  organism 
existing  within  or  forming  the  identity  of 
a  living  creature,  save  the  corporeal  blood 
and  structure,  it  was  declared  and  is  still 
declared  an  unequivocal  scientific  demon- 
stration that  no  such  thing  as  a  reversion 
could  take  place,  according  to  evolution, 
even  as  far  back  as  to  the  second  link  in 
the  ancestral  chain. 

This,  therefore,  demonstrably  proves  that 
the  teeth  in  the  embryonic  calf  can  not  be 
produced  by  physical  descent  from  some 
ancient  ancestor  of  the  cow  having  teeth 
complete,  since  she  can  not  by  any  possi- 
bility retain  an  atom  of  such  ancestral 
blood  or  corporeal  structure. 

I  might  safely  leave  these  rudimentary 
problems  here  as  completely  wrenched 
from  the  grasp  of  evolution,  but  I  propose 
to  go  further.  If  the  cow  or  the  bovine 
genus  ever  had  upper  incisors,  what  could 
have  possibly  caused  their  loss?  Not  the 
fact  of  such  incisors  having  become  use- 
less, for  their  absence  has  caused  many  a 
bovine  animal  to  lose  its  life  by  being  un- 
able thereby  to  bite  o£f  heavy  twigs  in 
browsing,  to  gnaw  the  bark  from  saplings, 
or  to  crop  the  stunted  grass,  which  a  goa^ 
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with  fun  indsors,  would  grow  fat  upon. 
Such  incisors,  if  thej  ever  existed  in  that 
species  or  in  their  lineal  progenitors,  conld 
not  have  been  lost  by  natural  selection, 
because  Mr.  Darwin  teaches,  in  a  score  of 
places,  in  the  most  unequivocal  language, 
that  natural  selection  can  only  act  for  the 
good  of  each  species,  as  the  very  phrase 
"  survival  of  the  fittest "  implies  I  will 
quote  here  a  few  additional  passages,  which 
will  give,  however,  but  a  specimen  of 
teaching  on  this  point    He  says:— • 


«« 


Nftttiral  selection  acts  through  6ne  form  having 
3tme  advantage  over  other  forms  in  the  struggle  for 
existence" 

**  Natural  selection  acts  exclusively  through  the 
preservation  oi profitable  modifications  of  structure." 

**  If  any  one  varies  ever  so  little  either  in  habits 
or  structure,  tf«</  thus  gains  an  advantage  overwmt 
other  inhabitant  of  the  same  country, -tV  will  seiu 
on  the  place  of  that  inhabitant ^ 

"Natural  selection  acts  exclusively  by  the  pre- 
servation of  variations  which  are  advantageous." 

"Only  those  variations  which  are  in  some  way 
prof  table  will  \ie  preserved  or  naturally  selected" 

"Several  writers  have  misapprehended  or  ob- 
jected to  the  term  natural  selection.  Some  have 
even  imagined  that  natural  ^election  induces  vari- 
ability, whereas  it  implies  only  the  preservation  of 
such  variations  as  arise  and  are  beneficial  to  the 
being  under  its  conditions  of  life." 

"This  preservation  oi  favorable  individual  differ- 
ences and  variations  and  the  destruction  of  those 
which  are  injurious  [like  a  toothless  upper  jaw] 
I  have  called  natural  selection  or  the  survival  of 
tht  fittest." 

"Natural  selection  acts  by  life  and  decUh, — by 
the  survival  of  the  fittest,  and  by  the  destruction 
of  the  less  well-fitted  individuals." 

"Individuals  having  any  advantage,  however 
slight,  over  others,  would  have  the  best  chance  of 
surviving  and  of  propagating  their  kind.  On  the 
other  hand  we  may  feel  sure  that  any  variation  in 
tlie  least  degree  injurious  [such  as  a  toothless  upper 
jaw  in  a  calf  occurring  in  a  species  with  full  sets  of 
incisors]  would  be  rigidly  destroyed." — Darwin, 
Qrigin  of  Species,  pp.  63, 90, 96, 143. 156.  Animals 
and  Plants,  vol.  i.,  pp.  18, 19. 

Now,  as  natural  selection  can  act  only 

for  the  good  of  a  species,  and  as  survival 

of  the  fittest  will  invariably  preserve  the 


best^adapted  offspring  which  may  arise  in 
a  species,  while  those  which  chance  to  vary 
unfavorably  will  be  ^^  rigidly  destroyed^""  the 
common  intelligence  of  every  reader  will 
show  him  that  ha^  an  ancient  calf  been 
bom  without  upper  teeth  when  the  whole 
bovine  tribe  had  complete  upper  and  lower 
incisors,  natural  selection  and  survival  of 
the  fittest  would  at  once  have  rejected  such 
a  defective  specimen  as  unfit  to  survive,  the 
same  as  if  it  had  been  bom  with  but  three 
legs;  and  instead  of  having  become  the 
founder  and  head  of  a  new  genus,  which, 
from  superiority,  would  lead  to  the  exter- 
mination of  the  parents  with  their  full  sets 
of  teeth,  such  an  unfortunate  abnormity 
would  have  been  rejected  at  once,  and  left 
to  die  under  the  pitiless  contempt  of  Dar- 
win's great  law  of  natural  selection  and 
survival  of  the  fittest;  and  the  toothless 
jawbone,  instead  of  becoming  the  ruling 
genus,  would  never  have  again  been  heard 
of  unless  a  similar  freak  of  Nature  should 
have  happened  to  occur, — which  would,  of 
course,  have  shared  a  similar  fate. 

It  must  therefore  strike  every  reader,  as 
the  only  admissible  view  to  take,  that  such 
a  monstrosity  and  comparatively  helpless 
deformity  as  2^  toothless  calf^w\itn  the  whole 
tribe  to  which  it  belonged  had  full  sets  of 
teeth  above  and  below,  would  have  perished 
before  arriving  at  maturity  or  being  able 
to  transmit  its  peculiarity,  as  among  the 
unfit  to  survive,  if  Mr.  Darwin's  theory 
contains  the  least  bit  of  tmth  in  regard  to 
the  powers  of  "natural  selection"  and 
"survival  of  the  fittest."  May  I  not  there- 
fore assert,  without  the  slightest  fear  of  its 
ever  being  successfully  contradicted,  that 
such  a  deformity  could  not  have  been  pre- 
served under  survival  of  the  fittest,  occur- 
ring, as  it  must  have  done,  as  a  manifest 
deterioration  of  the  race,  if  there  is  a  grain 
of  meaning  in  the  universal  definition  oi 
natural  selection  given  by  evolutionists? 
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Hence,  as  here  is  one  clear  instance  of 
a  species  which  natural  selection  and  sur- 
vival of  the  fittest  could  not  have  possibly 
produced,  since  they  work  exactly  in  the 
opposite  direction,  evolution  is  not  only 
overthrown  by  its  own  argument,  but  we 
have  an  undeniable  demonstration  of  at 
least  one  highly  organized  species  having 
been  produced  by  miraculous  creation! 
As  quoted  a  few  pages  back,  Mr.  Darwin 
himself  agrees  that  if  it  can  be  shown  that 
any  "complex  organ"  exists  which  could 
not  have  been  produced  by  natural  selec- 
tion through  the  accumulation  of  slight 
modifications,  it  would  absolutely  break 
down  his  theory,  as  such  an  organ  must 
necessarily  have  come  by  special  or  mirac- 
ulous creation!  Since,  therefore,  evolu- 
tionists admit,  in  this  rudimentary  argu- 
ment, that  the  bovine  genus,  with  all  its 
**  complex  organs,"  could  only  have  sprung 
from,  a  completely  toothed  race  of  animals, 
and  as  I  have  conclusively  demonstrated 
that  it  could  not  have  so  descended  by 
survival  of  the  fittest,  it  clearly  demon- 
strates its  miraculous  origin!  Was  there 
ever  any  thing  clearer  or  more  logical  than 
this? 

The  reader  has  thus  found  that  my 
pledge,  made  a  little  while  ago,  to  demon- 
strate the  origin  of  at  least  one  highly  or- 
ganized species  by  miraculous  creation 
turns  out  to  be  no  scientific  joke,  but  a 
clear  and  unanswerable  demonstration,  ac- 
cording to  this  rudimentary  position  of 
evolutionists. 

I  have  thus  not  only  broken  down  Mr. 
Darwin's  theory  by  "demonstrating"  that 
there  is  one  "complex  organ"  (the  extent 
of  his  stipulation)  which  could  not  "pos- 
sibly" have  been  "formed"  by  natural  se- 
lection, but  that  there  is  a  whole  animal 
with  all  its  organs,  and  an  entire  genus  of 
these  animals,  now  existing,  which,  if  there 
is  the  least  consistency  in  his  definitions. 


could  not  "possibly"  have  been  formed 
by  evolution  or  natural  selection,  because 
evolution,  Mr  Spencer  tells  us,  can  only 
develop  from  the  simple  to  the  complex 
and  from  the  homogeneous  to  the  hetero- 
geneous, while  natural  selection  can  only 
preserve  the  fittest.  I  appeal  to  the  intel- 
ligence of  my  readers  if  Mr. ^Darwin's 
theory  does  not  therefore  ^^ absolutely  break 
dawuy*  z.zcQx&\n%  to  his  own  explicit  agree- 
ment? But  as  I  shall  have  ocoasion  to  re- 
cur to  this  in  a  future  chapter,  with  even 
more  fatal  effects,  if  anything,  I  will  leave 
it  for  the  present  just  where  it  is,  with  the 
theory  of  modem  evolution  again  fallen 
to  the  ground,  by  this  unfortunate  but 
clear  stipulation  of  its  author  and  chief 
exponent. 

It  will  be  remembered,  as  I  showed  at 
the  beginning  of  this  chapter,  that  if  the 
miraculous  creation  of  a  species  better  cor- 
responded with  all  the  facts,  phenomena, 
and  circumstances  involved,than  any  other 
hypothesis  brought  to  bear  on  the  ques- 
tion, then  the  miraculous  view  of  the  case 
would  be  inevitably  the  scientific  view. 
No  man  can  dispute  this  position,  if  he 
pays  the  least  regard  to  the  true  significa- 
tion of  the  word  "science,"  as  given  by 
Professor  Huxley  and  Mr.  Spencer.  Fur- 
ther, as  it  is  clearly  established  by  un- 
questioned authorities  (Darwin,  Huxley, 
and  Spencer,)  that  all  "evolution,"  with- 
out exception,  and  all  "development," 
must  "tend  to  progress  tomzxA  perfection" 
is  from  the  homogeneous  to  the  heterogeneous^ 
from  the  simple  to  the  complex,  from  the 
few  parts  to  the  multiplicity  ofpartSy — it  be- 
comes a  clear  demonstration,  as  just  inti- 
mated, that  the  cow  could  never  have  lost 
her  upper  teeth  by  evolution  or  develop- 
ment, since  the  destruction  of  such  organs 
is  exactly  the  reverse  of  evolution  in  every 
possible  meaning  of  development,  natural 
selection,  or  survival  of  the  fittest !    While 
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evolution  is  toward  the  multiplicity  of  parts 
or  heterogeneity,  the  destruction  of  these 
six  or  eight  teeth  would  have  been  directly 
toward  uniorganism  or  homogeneity.  While 
the  loss  of  these  incisors  is  directly  toward 
the  indefinite,  all  evolution  and  develop- 
ment, Spencer  says,  is  exactly  the  other 
way,  or  toward  the  definite.  While  the 
destruction  or  the  taking  away  from  the 
cow  of  a  number  of  her  important  and  dis- 
tinct organs  is  a  direct  move  from  the 
complex  toward  the  simple,  all  evolution, 
says  this  greatest  authority,  and  all  develop- 
ment, is  right  the  other  way,  or  from  the 
simple  to  the  complex.  So  self-evident  a 
truism,  and  one  so  well  understood  and 
defined,  can  not  and  will  not  be  called  in 
question  by  any  candid  reader. 

Then,  it  becomes  settled  to  actual  dem-. 
onstration  that  as  natural  selection,  survi- 
val of  the  fittest,  evolution,  development, 
or  whatever  word  you  please  to  employ, 
could  not  have  produced  this  specific  struc- 
ture from  a  geniis  having  perfect  teeth, 
since  they  all  operate  exactly  in  the  oppo- 
site direction,  I  have  therefore  redeemed 
my  promise  and  demonstrated  scientific- 
ally, and  by  the  testimony  of  evolutionists 
themselves,  that  the  bovine  genus  origi- 
nated by  miraculous  creation!  Advocates 
of  evolution  have  no  conceivable  way  of 
evading  this  dilenlma,  except  to  abandon 
their  position  and  frankly  admit  that  this 
cow  did  not  descend  from  a  species  having 
full  sets  of  teeth  above  and  below,  and  in 
so  doing  they  hopelessly  give  up  the  rudi- 
mentary argument;  for,  if  these  incisors 
found  in  the  embryonic  calf  do  not  come 
through  descent  by  transmutation,  then  the 
bottom  falls  out  of  the  theory  of  modem 
evolution,  since  the  whole  explanation  of 
Darwin  and  Haeckel  is  a  self-confessed 
scientific  fallacy.  Which  horn  of  this  inev- 
itable dilemma  they  will  accept  remains  for 
evolutionists  to  determine.  There  is  surely 


no  escape  from  )>oth,  since  it  is  either  the 
miraculous  origin  of  the  species  or  the 
abandonment  of  the  rudimentary  problem! 
But  I  ask  no  admissions,  nor  conces' 
sions,nor  compromises,  on  the  part  of  evo- 
lution, to  aid  the  complete  overthrow  of 
this  rudimentary  argument,  and  to  turn  it 
fatally  against  every  principle  involved  in 
Mr.  Darwin's  law  of  natural  selection. 
The  self-annihilation  of  so  monstrous  an 
absurdity  as  that  the  bovine  genus  lost  its 
upper  teeth  by  development  (!)  from  an- 
cestors having  complete  sets  of  teeth,  in 
both  jaws,  becomes  apparent  as  soon  as 
the  case  is  stated,  and  the  more  such  a 
scientific  and  logical  incongruity  is  turned 
over  and  looked  at  the  more  laughably 
absurd  it  becomes.  That  evolution — ^which 
means  **  progress  toward  perfection,"  de- 
velopment from  the  homogeneous  to  the 
heterogeneous,  and  survival  of  the  fittest, 
— should,  as  seen  in  the  case  of  the  boa- 
constrictor  and  whale,  work  a  million  years 
to  produce  perfect  incisors  in  the  ancestor 
of  the  cow,  and  then  turn  round  and  work 
another  million  years  to  take  them  away 
and  leave  the  naked  gums,  is  not  only 
destitute  of  consistency,  but  is  simply 
ridiculous ;  and  the  inculcation  of  such  an 
absurdity  could  only  be  regarded  as  a  gen- 
uine travesty  on  science,  had  we  not  the 
most  conclusive  evidence  that  it  is  se- 
riously advanced  by  evolutionists  as  among 
their  very  strongest  arguments.  Accord- 
ingly, it  turns  out  to  be,  with  these  sage 
naturalists,  all  evolution^  let  it  go  which  way 
it  will.  It  is  all  development^  whether  it 
takes  a  species  forward  toward  the  com- 
plex and  heterogeneous,  or  backward  to- 
ward the  simple  and  homogeneous.  It  is 
all  "progress  toward  perfection,"  whether 
it  elevates  or  degrades  the  species,  whether 
it  gives  it  an  organ  or  takes  it  away,  with- 
out the  least  regard  to  its  utility  or  neces- 
sity; whether  it  retrogrades  an    animal 


Chap.  IX.         EvoluHoti. — Its  Strongest  Arguments. 


455 


down  toward  the  mollusk  or  advances  it 
up  toward  the  quadrumana,  it  becomes 
equally  "survival  of  fhe  fittest."  Thus, 
evolution  can  mean  up  or  down,  forward 
or  backward,  anything  or  nothing,  which- 
ever will  for  the  time  being  best  subserve 
the  interests  of  this  contradictory  system. 

If  natural  selection,  or  any  other  known 
or  unknown  influence,  should  take  away 
the  cow's  lower  teeth  (if  it  would  only  leave 
rudiments  in  the  embryonic  calf  which 
might  seem  to  favor  evolution),  it  would 
be  seized  upon  by  these  writers  and  pro- 
claimed as  a  proof  of  development^  without 
the  slightest  regard  as  to  what  **  develop- 
ment" signifies.  If  some  unknown  cause 
should  partly  abort  the  cow's  lower  jaw  and 
take  away  one  half  of  it,  leaving  her  so  she 
could  barely  eat  grass,  it  would  still  be  a 
clear  case  of  evolution;  and,  on  the  same 
basis  of  reasoning,  if  the  cow  should  finally 
become  acephalous  by  losing  her  whole 
head,  if  she  could  only  manage  somehow 
to  live,  it  would  demonstrate  "survival  of 
the  fittest,"  provided  a  rudimentary  head 
should  be  found  in  some  embryonic  calf! 

The  truth  is,  had  evolutionists  been  half 
as  shrewd  as  they  have  tried  to  be,  or  as 
they  have  received  credit  for  being,  they 
would  have  foreseen  this  unenviable  self- 
stultification  of  their  theory,  and  would 
have  cautiously  steered  clear  of  the  rudi- 
mentary argument  altogether,  and  thus 
have  kept  out  of  this  inevitable  trap  of 
their  own  setting,  which  has  so  clearly  ar- 
rayed evolution  against  itself.  It  seems  al- 
most ludicrous  that  they  should  thus  stake 
•their  cause  on  rudimentary  organs,  when 
the  moment  the  trap  is  sprung  on  them 
they  are  not  only  caught  by  the  miraculous 
creation  of  the  bovine  genus,  which  Mr. 
Darwin  says  "absolutely"  breaks  down  his 
theory,  but  it  reverses  and  turns  topsy- 
turvy everything  in  the  shape  of  evolution, 
natural  selection,  and  survival  of  the  fittest, 


leaving  the  entire  system  of  development 
an  absurd  mass  of  contradictions,  all  for 
the  sake  of  a  few  rudimentary  teeth  in  an 
embryonic  calf! 

Had  this  author  of  modem  evolution 
possessed  with  his  other  knowledge  a  little 
ordinary  business  talent  and  shrewdness, 
he  would  have  given  special  attention  to 
the  bovine  genus,  particularly  on  account 
of  this  apparently  monstrous  defect  of  a 
toothless  upper  jaw;  and,  instead  of  stul- 
tifying and  absolutely  overthrowing  the 
thcor}'  of  descent,  by  proving,  as  he  tried 
to  do,  that  the  species  had  retrograded 
from  ancestors  having  perfect  teeth,  and 
thus  developed  backward  by  becoming  tooth- 
lessy  he  should  never  so  much  as  have 
hinted  "rudimentary  organs,"  and  thus  let 
slip  one  of  his  best  arguments,  but  should 
have  gone  to  work  in  a  quiet  way  to  prove 
that  these  embryonic  teeth  in  the  calf  were 
a  direct  proof  of  evolution,  development, 
and  approaching  transmutation. 

It  would  have  been  easy  to  assume  that 
the  cow  had  descended  from  some  tooth- 
less race  of  animals,  since  which  she  had 
developed  her  molars  and  her  lower  inci- 
sors, and  would,  in  the  course  of  time,  no 
doubt  possess  complete  sets  of  teeth  above 
as  well  as  below ;  and,  as  a  proof  of  such 
a  prospective  transmutation,  could  have 
triumphantly  referred  to  the  embryonic  in- 
cisors in  the  upper  jaw  of  the  calf,  showing 
that  the  cow  wa^  still  in  the  hands  of  natu- 
ral selection,  and  that  by  survival  of  the 
fittest  the  teeth  thus  foreshadowed  in  the  . 
embryo  would  in  time  become  fully  de- 
veloped! Instead  of  this  brilliant  piece  of 
evolutionary  engineering  and  transmuta- 
tion tactics,  this  deliberate  blunderer  failed 
to  see  the  point  of  advantage  he  might 
make,  but  fastened  upon  the  embryonic 
incisors  in  the  upper  jaw  of  the  calf  as  ru- 
dimentary organs,  and  as  a  direct  proof 
that  the  whole  evolution  hypothesis  was  as 
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absurdity,  since  the  cow  must  have  retro- 
graded  ixoxci  ancestors  having  complete  sets 
of  teeth,  thus  innocently  overthrowing  the 
very  idea  of  evolution,  development,  or 
survival  of  the  fittest,  as  an  ordinary  school- 
boy might  have  told  him, — since  such  de- 
terioration necessarily  signifies  exactly  the 
opposite  of  this  terminology. 

How  beautifully  and .  irresistibly  also 
could  he  have  utilized  the  little  leg-bones 
in  the  body  of  the  boa-constrictor  as  a 
proof  that  quadrupeds  had  developed  from 
ligless  reptiles,  and  would  no  doubt  do  so 
2.;ain !  For  here  is  the  largest  and  reason- 
ably the  oldest  serpent,  he  could  have 
logically  urged,  just  beginning  to  show 
signs  of  developing  hind  legs, — which,  by 
survival  of  the  fittest,  would  in  time  come 
tdirough  the  skin  and  differentiate  into  feet 
and  toes!  It  is  difficult  at  present,  even 
with  a  good  deal  of  reflection,  to  see  just 
how  such  an  argument  would  have  to  be 
met.  But,  instead  of  taking  advantage  of 
such  a  fortunate  circumstance,  Mr.  Darwin 
inaccountably  throws  away  the  opportu- 
Mty,  proclaims  these  little  leg-bones  in  the 
fjiant  boa  as  aborted  or  "rudimentary  or- 
gans," thus  using  them  as  conclusive  proof 
that  this  serpent  had  once  been  a  quadru- 
ped, and  that  its  legs,  which  could  never 
have  been  otherwise  than  useful,  had  been 
atrophied  and  taken  away  by  tvoIutioHy 
dafclopment^  and  survival  of  the  fittest! — 
while  at  the  same  time  declaring  those 
words  to  mean  exactly  the  opposite ! 

Is  it  not  clearly  evident  and  natural,  if 
all  quadrupeds  have  been  developed  from 
legless  reptiles  and  fishes,  as  evolution 
teaches,  that  some  instances  of  partly  de- 
veloped legs  should  be  found  in  some  of 
these  legless  species?  That  such  a  com- 
mmcement  of  legs  in  the  form  of  **  little 
bones"  beneath  the  skin  can  not  be  found 
even  once  among  the  countless  species  of 
kgl^^s  fishes  and  reptiles  would  seem  to 


be  a  direct  proof  that  no  such  derelop- 
ment  of  quadrupedal  species  from  legless 
animals  ever  took  place.  We  are  forced 
to  this  conclusion  by  evolutionists  them- 
selves; for  the  moment  they  find  in  the 
boa-constrictor  little  leg-bones  beneath 
the  skin  indicating  such  incipient  evolu- 
tion, instead  of  shrewdly  claiming  them  as 
the  important  connecting  link,  and  the 
prophecy  of  transmutation, —  the  orderly 
progression  toward  future  legs, —  these 
writers  demonstrate  their  own  assinine 
descent  by  coolly  rejecting  the  most  im- 
portant proof  of  transmutation  ever  found 
in  natural  history,  by  assuming  these  little 
bones  to  be  the  remnants  of  lost  legs  which 
had  once  been  perfectly  differentiated, — 
thus  turning  the  whole  system  of  develop- 
ment, evolution,  natural  selection,  and 
survival  of  the  fittest,  against  itself. 

The  same  thing  is  equally  true  of  the 
little  leg-bones  found  in  the  hinder  portion 
of  the  body  of  the  whale,  and  of  the  teeth 
found  in  the  Cetacean  embryo.  How  pro- 
vokingly  could  Professor  Haeckel  have 
gratified  his  inclination  had  he  possessed 
even  the  sagacity  of  his  near  relative  the 
chimpanzee:  and  how  triumphantly  he 
could  have  challenged  his  opponents  to 
"show  a  shadow  of  explanation"  of  these 
direct  proofs  that  the  whale  was  gradually 
approaching  quadrupedal  fonn  and  the 
anatomy  of  hoofed  animals !  But  he  lacked 
the  business  shrewdness  to  comprehend 
the  situation.  He  could  have  argued  with 
a  plausibility  which  he  has  never  begun  to 
show  in  any  of  his  writings,  that  the  du- 
gong,  lamantin,  porpoise,  and  dolphil^ 
though  having  made  sufficient  advances 
from  the  common  fish  under  natural  selec- 
tion to  become  mammals^  and  some  of  them 
to  become  herbiveraus  in  habit,  yet  being 
younger  in  order  of  development  from  gen- 
uine fishes  than  the  whale,  they  had,  as 
Mr.  Darwin  says,  not  a  vestige  of  leg-lxHies 
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in  their  bodies ;  whereas  the  whale  being  of 
earlier  origin,  or  having  earlier  developed 
into  a  mammal,  had  made  greater  progress 
toward  quadrupedal  anatomy,  and  conse- 
quently had  already  developed  permanent 
leg-bones  in  the  hinder  portions  of  the 
body,  and  even  already  showed  the  teeth 
of  hoofed  animals  beginning  to  develop  in 
the  embryo  I  I  assert  that  no  argument 
half  so  plausible  or  puzzling  in  favor  of 
the  theory  of  development  as  this  would 
have  been,  can  be  found  anywhere  in  the 
writings  of  Mr.  Darwin  or  any  other  advo- 
cate of  evolution.  In  fact,  the  very  strong- 
est argument  ever  produced  is  as  nothing 
compared  to  this.  Yet,  astonishing  as  it 
seems,  these  writers  have  all  lacked  the 
genius  necessary  to  the  emergencies  of 
their  difficult  position;  and, instead  of  util- 
izing these  little  leg-bones  and  embryonic 
teeth  in  the  whale  as  a  proof  of  progressive 
development  toward  higher  mammiferous 
forms  of  being,  they  have  quietly  assisted 
evolution  in  becoming  a  scitnii^c/elo  de  se. 
They  have,  as  before  shown,  assumed  the 
suicidal  position  that  after  evolution  had 
wrought  through  millions  of  years  to  de- 
velop a  hoofed  quadruped  from  the  fish, 
the  mollusk,  and  the  polyp,  or  sponge,  it 
had  taken  the  back  track,  and  had  already 
reduced  it  to  the  form  of  a  fish,  and  was 
in  a  fair  way  of  retrograding  it  still  lower 
to  an  actual  fish,  then  to  an  oyster,  and 
finally  back  to  a  mammoth  moneron! 

The  true  way  to  meet  evolution,  the 
reader  will  see,  is  to  show  exactly  what  it 
is  doing  for  itself,  and  how  successfully 
its  advocates  are  succeeding  in  overturn- 
ing their  arguments  in  favor  of  the  theory 
as  fast  as  they  can  build  them  up.  There 
can  be  no  clearer  proof  furnished  in  refu- 
tation of  any  theory  than  its  own  utter 
want  of  consistency,  especially  when  it  is 
compelled,  in  order  to  account  for  a  phe- 
nomenon, to  stultify  and  repudiate  its  own 


terminology  and  reverse  the  entire  cata- 
logue of  its  own  established  definitions  to 
meet  emergencies. 

Had  Mr.  Darwin  consulted  the  writer 
when  he  was  about  developing  his  rudi- 
mentary argument  on  the  bovine  toothless 
upper  jaw,  for  example,  and  the  embryonic 
incisors  found  in  the  calf,  he  would  surely 
have  been  persuaded  to  change  his  tactics 
if  he  had  the  least  regard  for  his  own  defi- 
nitions of  evolution,  development,  natural 
selection,  or  survival  of  the  fittest.   I  would 
have  modestly  suggested  that  the  cow  was 
a  peculiar  instance  of  "lateral   develop- 
ment," if  not   from   the   original   comb- 
medusa  at  least  a  lineal  descendant  of  the 
soft-shell  crab,  with  her  horns  probably 
derived  in  passing  through  the  form  of  the 
original   toothless  catfish.     There  would 
then  be  no  difficulty  in  securing  her  con- 
nection with  the  order  of  hoofed  quadru- 
peds by  supposing  the  line  to  pass  through 
some  primeval  edentate  species  of  mammal 
which  must  have  been  completely  tooth- 
less, since  its  descendants  are  almost  des- 
titute of  teeth  to  the  present  day,  while 
some  ancient  sloth  could  easily  be  shown 
to  have  had  hoofs  by  one  of  Prof .  Haeckel's 
"monographs."     How  naturally  and  con- 
sistently with  the  progressive  meaning  of 
"development"   and   "evolution"   would 
these  facts  present  themselves  to  the  reader, 
and  how  clearly  would  they  harmonize  with 
the  present  condition  of  the  cow's  teeth,  so 
unlike  those  of  all  other  animals;  and  what 
a  splendid'  assumption  in  favor  of  Darwin- 
ism that  the  cow  has  probably  developed 
her  lower  teeth  complete,  and  her  molars 
in  the  upper  jaw,  since  she  branched  off 
from  the  edentata,and  must  no  doubt  in  a 
short  time — say  a  couple  of  million  years 
— have  also  a  full  set  of  upper  incisors,  as 
is  clearly  indicated  by  the  presence  of  such 
teeth  in  the  embryonic  calf!     But  instead 
of    such    a   "systematic    survey,"   which 
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would  have  kept  clear  of  teeth  all  the  way 
up  except  as  they  were  gradually  and  con- 
sistently developed,  Mr.  Darwin,  like  a 
scientific  lunatic,  reversed  the  "mono- 
graph," gave  the  cow  a  full  set  of  teeth 
by  natural  selection  preserving  from  ^age 
to  age  "numerous  slight  successive  modi- 
fications," and  then  put  some  kind  of  an 
unheard-of  b^ck-action  process  of  evolu- 
tion to  work  at  her  jaw  taking  them 
away! 

I  have  before  shown,  I  think  to  the  satis- 
faction of  the  reader,  that  upper  front  teeth 
would  have  always  been  useful  and  would 
even  now  be  of  great  service  to  the  cow ; 
and  that  therefore  natural  selection, which 
acts  only  for  the  good  of  a  species,  could 
not  have  aborted  them.  I  now  wish  to  say 
that  there  is  only  one  way  in  Nature  by 
which  any  organ  which  once  was  useful 
can  possibly  become  aborted  or  atrophied, 
unless  by  some  accidental  physical  injury 
(which  would  be  confined  to  the  individual 
thus  injured),  and  that  is  by  the  owner  of 
such  organ  ceasing  entirely  and  absolutely  to 
use  it  for  a  long  interval  of  time.  If  the 
same  conditions,  which  might  thus  entirely 
prevent  the  use  of  the  organ,  should  extend 
to  all  the  offspring,  the  atrophy  would  be 
inherited,  and  become  more  and  more 
marked  each  generation,  till  at  length  the 
function  might  cease,  if  even  the  form  of 
the  organ  itself  should  remain.  By  the 
same  law  an  organ  will  increase  in  capacity 
and  strength  by  extra  use  if  exercised  with- 
in  temperate  restrictions.  It  is  this  law  of 
absolute  disuse  which  has  made  cave-rats 
and  fishes  sightless,  though  the  atrophied 
organ  is  still  present,  showing  that  such 
rats  and  fishes  once  had  perfect  eyes,  but 
by  being  confined  within  these  regions  of 
rayless  darkness  for  many  generations, 
through,  at  present,  unknown  causes,  and 
having  no  use  for  the  organs  of  vision,  they 
finally  lost  their  function.     This  may  also 


and  doubtless  does  apply  to  the  wings  of 
certain  birds,  which,  from  being  so  situated 
for  many  generations  as  not  to  be  required 
to  fly,  the  wings  have  become  finally  so  fai 
aborted  as  not  to  be  available  for  flight. 
Other  cases  may  come  under  this  head. 
But  the  cow's  teeth  can  never  rank  in  thuj 
class,  nor  can  any  othex  organ  while  used 
at. all.     She  has  always  been  compelled  to 
use  her  teeth,  and  that  constantly,  if  she 
ever  had  them,  or  she  would  have  starved, 
since  she  could  not  have  used  her  mouth 
at  all  without  using  her  teeth.     Thus,  the 
only  possible  means  or  conditions  for  the 
degeneracy  and  loss  of  these  incisors  have 
always  been  absent,  and  are  found  to  be 
inapplicable  in  the  very  nature  of  the  case 
to  that  class  of  organs ;  and  hence,  no  ar- 
gument based  on  atrophy  from  disuse  has 
the  least  application  to  the  cow,  while  all 
arguments  and  considerations  conspire  to 
show  that  she  never  descended  from  a  per- 
fectly toothed  species,  but  must  have  origi- 
nated by  special  creation,  according  to  the 
very  mode  of  reasoning  by  which  evolu- 
tionists have  sought  to  prove  the  contrary! 
I  have  thus  redeemed  my  first  pledge, 
given  at  the  opening  of  this  chapter,  in 
which  I  promised  to  show  by  unanswerable 
arguments  that  rudimentary  organs,  so  far 
from  supporting  evolution  or  proving  de- 
scent by  transmutation,  were   absolutely 
and  directly  opposed  to  such  an  hypjoth- 
esis.    It  has  been  shown,  clearly  I  trust,  that 
the  very  meaning  of  "evolution"  and  "de- 
velopment," according  to  all  authority  and 
all  ideas  of  fitness,  is  distinctly  opposed  to 
the  destruction  of  any  useful  organ,  or  any 
organ  whatever  while  used  in  the  slightest 
degree^   since   it   would    be   a   retrograde 
movement.    Had  there  been,  for  example, 
the  least  glimmer  of  light  in  the  deep  re- 
cesses of  the  Kentucky  Mammoth  Cave, 
the  rats  and  fishes  confined  there,  instead 
of  becoming    sightless,  would  have  had 
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thtfir  visual  sense  improved  and  their  eyes 
developed  to  suit  these  almost  rayless 
regions. 

The  unprehensile  tails  of  all  animals  are 
about  the  least  useful  organs  which  we 
can  suppose  to  exist,  yet  from  the  remotest 
epoch  of  mammal  life  on  this  earth  their 
almost  infinitesimal  amount  of  employ- 
ment (wagging)  has  been  sufficient  to  pre- 
vent their  loss  or  even  reduction  by  atrophy. 
Is  it  at  all  supposable,  then,  that  the  fully 
differentiated  legs  of  a  quadruped,  con- 
stantly and  unavoidably  in  use,  such  as 
those  of  a  whale,  would  become  completely 
aborted  by  the  animal  having  accustomed 
itself  to  an  "aquatic  life,"  and  thus  have 
changed  a  hoofed  quadruped  into  a  fish, 
as  these  writers  teach?  The  thing  myst 
be  absurd  on  its  face,  if  the  almost  useless 
tails  of  animals  can  thus  retain  their  full 
perfection  since  the  very  dawn  of  mammal 
life.  Besides,  no  aquatic  habit  could  make 
any  animal  suspend  the  use  of  its  legs  and , 
feet,  as  witness  the  hippopotamus,  beaver, 
otter,  muskrat,  alligator,  &c.  All  such  ani- 
mals use  their  legs  and  feet  to  swim  with, 
and  to  walk  and  run  with  when  on  shore. 
The  legs  and  feet  of  all  these  creatures 
named  are  as  perfect  now  as  those  of  any 
exclusively  land  animals,  though  accus- 
tomed to  an  "aquatic  life"  since  perhaps 
their  first  formation.  Even  supposing  it 
possible  for  a  hoofed  animal  to  assume  the 
custom  of  going  into  the  water  for  food, 
no  man  can  for  one  moment  suppose  it  to 
cease  using  its  legs.  They  would  rather  be 
used  with  greater  exertion  for  the  purpose 
of  swimming,  and  really  receive  a  double 
share  of  exercise,  as  they  would  be  the  only 
means  of  locomotion  either  on  the  land  or 
in  the  water.  Hence,  the  wholly  founda- 
tionless  assumption  that  because  a  quad- 
ruped becomes  accustomed  to  an  aquatic 
life  it  must  cease  using  its  legs,  ultimately 
lose  them, and  be  changed  into  a  fish! 


I  shall  regard,  therefore,  the  Darwinian 
hypothesis,  that  rudimentary  organs  are 
the  aborted  remains  of  the  same  organs  in 
a  normal  and  useful  form  in  some  remote 
ancestors,  caused  by  evolution  of  develop- 
ment, as  wholly  exploded  by  the  arguments 
and  considerations  here  presented. 

This  brings  me  to  the  second  part  of  the 
discussion;  and  that  is,  to  frame  an  hy- 
pothesis  which  will  explain  the  true  cause 
of  these  so-called  rudimentary  organs.  Is 
it  possible  to  give  a  scientific  reason  for 
the  occurrence  of  teeth  in  the  front  upper 
jaws  of  embryos  of  the  bovine  and  whale 
tribes?  Can  there  be  any  rational  scien- 
tific reason  given  why  boa-constrictors  and 
whales  should  have  leg-bones  in  an  unde- 
veloped condition  beneath  the  skin  if  such 
bones  do  not  come  by  inheritance  from  re- 
mote ancestors  which  had  legs  thus  indi- 
cated, fully  developed  ?  I  answer,  emphati- 
cally, there  can  be  such  a  reason  given,  and 
that  I  will  now  proceed  to  develop  the  hy* 
pothesis  by  which  it  will  be  clearly  estab- 
lished. But  as  much  preparatory  discus- 
sion, inquiry,  and  collection  of  facts,  may 
be  necessary  before  coming  to  the  direct 
proof  and  the  record  which  will  form  the 
culmination  of  the  hypothesis,  I  will  have 
to  be  indulged  for  a  few  pages  in  such  pre- 
paratory and  preliminary  work. 

Though  the  hypothesis  is  new,  its  comer- 
stone  is  nevertheless  the  same  broad  and 
already  demonstrated  principle  so  often 
illustrated  in  the  preceding  chapter,  and 
on  which  my  provisional  hypothesis  was 
based  for  the  explanation  of  the  problems 
of  embryology  and  reversionary  action, 
namely,  the  physiological  and  psychical 
fact  that  within  each  living  creature,  in  ad- 
dition to  the  corporeal  structure  composed 
of  blood,  bone,  muscle,  &c.,  there  exists  its 
counterpart — an  incorporeal  vital  and  men^ 
tal  organism  constituting  the  real  and  es- 
sential being;  and  that  this  interior  vital 
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md  invisible  organism,  though  wholly  in- 
tangible, is  as  truly  substantial  and  entitative 
as  are  the  grossest  atoms  oP  which  the 
physical  frame  is  composed. 

I  flatter  myself  that  the  reader  who  has 
carefully  read  the  arguments  m  the  pre- 
ceding chapter  by  which  such  an  incorpo- 
real vital  and  mental  organism  was  demon- 
strated, already,  admits  the  truth  of  that 
position.  I  will  here  repeat  that  it  is  only 
by  such  an  inter-related  and  co-ordinated 
organism,  existing  within  and  vitalizing  the 
corporeal  structure,  that  any  of  the  phe- 
nomena of  inheritance,  propagation,  varia- 
tion, development,  growth,  reproduction  of 
parts  and  healing  of  wounds, can  take  place 
in  a  living  creature,  whether  such  creature 
be  high  or  low  in  the  scale  of  being. 

A  single  phenomenon  may  here  be 
named  in  addition  to  those  to  which  I 
have  already  referred,  completely  corrob- 
orating this  hypothesis  of  a  vital  and  men- 
tal organism  residing  within  each  physical 
structure  as  its  counterpart  and  visible  ex- 
pression, while  the  wonderful  fact  of  sen- 
sation will  be  thus  seen  to  depend  wholly 
on  this  essential  entity,  which  constitutes 
the  real  identity  cc  every  living  creature. 

I  refer  to  the  remarkable  fact  that  am- 
putated limbs  of  animals  have  been  fre- 
quently known  to  reproduce  themselves 
from  the  stump  by  a  process  of  mysterious 
vital  action  hitherto  regarded  by  physiolo- 
gists as  wholly  inexplicable.  It  is  simply 
impossible,  on  the  physical  or  purely  mo- 
nistic view  of  organic  beings,  to  tell  why 
the  segments  of  a  polyp  will  each  repro- 
duce a  perfect  being,  or  why  the  leg  of  a 
balamander  when  cut  off  will  be  reproduced 
with  the  foot  and  toes  in  every  respect 
perfect.  Cases  are  recorded  in  which  a 
supernumerary  finger  has  been  amputated 
from  a  child's  hand,  which,  in  time,  would 
be  reproduced,  with  the  nail  and  joints 
complete.     Who  can  give  an  explanation 


of  these  astonishing  phenomena  based  od 
the  purely  physical  hypothesis  of  organic 
being.'  Why  should  not  a  toe  have  been 
developed  in  the  place  of  the  child's  finger, 
or  another  tail  in  the  place  of  the  sala- 
mander's amputated  leg?  No  physical 
view  of  organism  can  give  the  least  mfor- 
mation  on  this  problem,  while  I  undertake 
to  say  that  the  view  here  maintained  of 
a  vital  substantial  organism,  co-existing 
within  the  corporeal  as  its  exact  counter- 
part, is  a  solution  at  once  conclusive,  and 
as  simple  as  it  is  satisfactory. 

According  to  this  hypothesis,  there  is  a 
vital,  intangible,but  substantial  salamander, 
in  perfect  form  and  outline,embraced  within 
the  physical  structure  of  that  reptile.  This 
invisible  organism,  so  far  as  its  vital  char- 
acteristics are  concerned,  consists  of  the 
pure  substance  of  life  itself,  and  by  means 
of  its  correlation  in  all  its  parts  with  the 
corresponding  parts  of  the  corporeal  body, 
thus  constituting  an  exact  organic  homo- 
logue,  all  the  phenomena  of  growth,  sen- 
sation, reproduction  of  parts,  and  healing 
of  wounds,  must,  as  stated,  necessarily  re- 
sult. To  the  mental  eye,  the  reproduction 
of  the  salamander's  corporeal  leg,  under 
the  control  and  direction  of  the  vital  \t% 
is  plainly  visible. 

Could  we  with  our  physical  eyes  see 
what  really  exists,  namely,  the  essential 
leg  of  that  animal  still  connected  with  its 
body,  perfect  in  all  its  parts — cuticle,  joints, 
muscles,  bones,  ligaments,  nerves,  veins, 
and  arteries, — after  the  physical  leg  is  am- 
putated and  destroyed, we  would  see  at  once 
how  the  corporeal  atoms  from  the  body  of 
the  salamander  through  its  circulation  are 
built  out  from  the  stump  into  a  new  leg 
by  following  the  exact  but  substantial  out- 
line of  the  vital  structure;  and  how  they 
are  thus  deposited  one  by  one,  each  atOTi 
in  due  order,  within  the  exact  part  to  which 
it  belongs,  till  the  whole  leg»  to  the  ends 
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of  its  very  toes,  is  perfected, — ^just  as  a 
honey-bee  builds  up  its  wonderful  cell  by 
depositing  atom  by  atom  the  wax  in  its 
exact  place  to  form  the  ideal  geometrical 
outline. 

Without  such  a  vital  and  substantial  leg 
really  remaining  connected  with  this  com- 
plete vital  organism,  there  would  be  no 
guide  or  outline  for  the  atoms  to  follow; 
and  it  is  utterly  inconceivable  as  to  how 
the  form  of  the  new  leg  is  preserved  by 
unconscious  laws  of  Nature,  except  by  the 
direct  intervention  of  a  creative  mind. 
Physiologists  are  obliged,  therefore,  either 
to  accept  my  hypothesis  as  a  scientific  ex- 
planation of  the  phenomena  attending  the 
reproduction  of  a  limb  or  to  have  recourse 
to  miraculous  intervention,  since  there  is 
no  other  conceivable  solution. 

The  same  is  true  of  the  healing  of  an 
ordinary  wound.  However  deep  may  be 
a  cut  in  the  fiesh,  the  vital  or  intangible 
flesh,  so  to  speak,  remains  uncut,  and  the 
work  of  healing  is  but  the  deposition  of 
organic  molecules  within  this  vital  sub- 
stance till  the  wound  is  filled  up. 

There  is  not  the  least  difference  between 
the  reproduction  pf  a  part,  the  healing  of 
a  wound,  and  the  development  of  the  em- 
bryonic being  from  the  ovule.  The  vital 
and  substantial  germ  of  the  embryo  must 
be  present  before  any  development  can 
commence.  Professor  Paget  corroborates 
this  when  he  says: — 

**  The  powers  of  development  from  the  embryo 
are  identical  "mih.  those  exercised  for  the  restoration 
from  injuries." — Lectures  on  PatAologyfiSs2,p.is2, 

Yet,  should  you  ask  this  great  scientist 
by  what  means  the  organic  atoms  are 
guided  to  each  particular  part,  even  to  the 
maintenance  of  their  exact  shades  of  color, 
in  the  restoration  of  a  salamander's  leg,  he 
would  be  utterly  lost,  and  unable  to  en- 
lighten you, — since,  in  common  with  the 
entire  profession,  he  has  no  conception  of 


this  dual  organic  structure  of  each  living 
creature,  so  absolutely  essential  to  the  so- 
lution of  the  problem. 

The  reproduction  of  a  part  when  ampu- 
tated must  depend  upon  the  nature  and 
density  of  the  life-substance  constituting 
the  vital  organism  of  the  part.  But  few 
animals,  as  observation  proves,  are  able 
thus  to  reproduce  a  lost  limb;  and  but  few 
children  would  possess  that  density  of  vital 
substance  in  the  hand  which  would  be  suf- 
ficiently compact  to  conduct  the  organic 
atoms  with  that  force  necessary  to  restore 
an  amputated  finger.  Yet  certain  worms 
have  such  an  intensified  life-essence — the 
nats,  for  example — that  they  can  be  cut 
into  many  pieces,  and  each  part  retain  suf- 
ficient life-substance  to  lead  to  the  repro- 
duction- of  the  whole  being. 

This  is  explained  on  the  same  principle 
as  that  a  given  mass  of  normal  atmosphere 
may  be  subdivided  into  a  dozen  equal 
parts  and  passed  into  as  many  different 
vacuums,  each  the  size  of  the  original 
mass.  It  is  plain  that  each  vacuum  would 
heji//rt/vriih  air,though  of  but  one  twelfth 
its  normal  density.  So  a  ftais,  if  subdivided 
into  a  dozen  sections,  instead  of  its  dense 
vital  organism  being  cut  up  into  corre- 
sponding sections,  it  would  be  subdivided 
by  dilution  or  reduction  of  density,  each 
segment  retaining  the  complete  vital  form 
and  outline  of  the  worm,  though  in  a  rare- 
fied condition.  Still, ahhough  thus  diluted, 
the  vital  form  of  this  creature  connected 
with  each  section  of  its  physical  structure 
is  sufficiently  dense  to  fdrm  the  conduct- 
ing medium  of  the  corporeal  atoms  which 
are  thus  guided  along  the  line  of  the  or- 
ganism, each  one  taking  its  place  till  the 
corporeal  being  is  perfectly  reproduced. 
No  physiologist,  anatomist,  or  naturalist, 
I  again  insist,  can  propose  even  the  shadow 
of  an  explanation  of  this  overwhelming 
problem  based  on  the  monistic  view  of 
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organic  forms  of  being, — holding,  as  they 
all  do,  that  there  is  nothing  substantial 
but  the  tangible  in  a  living  creature. 

It  is  well  known  that  no  two  persons 
are  exactly  alike  as  to  the  facility  with 
which  a  wound  will  heal.  With  some  a 
scarless  cicatrice  will  form  almost  imme- 
diately, while  with  others  a  cut  with  diffi- 
culty heals  at  all.  This  is  generally  at- 
tributed to  the  purity  or  impurity  of  the 
blood.  Though  this  may  be  a  partial 
cause  of  the  difference,  it  is  but  a  scintilla 
of  the  true  reason.  When  physiologists 
and  pathologists  shall  come  to  fully  com- 
prehend the  grand  idea  involved  in  the 
duality  of  man's  organic  nature, the  science 
of  medicine  will  have  made  a  long^  stride 
in  advance  of  the  present  standard  of  sci- 
entific knowledge. 

I  add  but  one  other  corroborative  class 
of  phenomena  to  confirm  the  truth  of  my 
hypothesis,  on  which  so  much  depends, 
that  every  living  creature  possesses  a  dual 
organism — a  substantial  vital  and  physical 
structure.  This  class  of  phenomena  con- 
sists in  the  well  known  fact  that  when  a 
human  arm  or  leg  is  amputated  the  sufferer 
distinctly  and  for  a  long  time  afterward 
feels  pains  and  itching  sensations  in  the 
fingers  or  toes  of  the  lost  limb.  I  had  an 
abundant,  though  unpleasant,  opportunity 
to  witness  a  demonstration  of  this  fact  in 
the  case  of  my  own  brother,  who  lost  his 
leg  by  accident.  For  months  after  the 
amputation  he  would  complain  of  the  ter- 
rible itching  sensation  in  his  toes,  and 
would  even  at  times  involuntarily  attempt 
to  place  his  hand  on  the  lost  foot.  Little 
did  I  think  then  (over  forty  years  ago)  that 
his  actual  foot  was  there  to  all  intents  and 
purposes  as  much  as  before  the  corporeal 
flesh  had  disappeared ! 

This  experience  is  not  confined  to  hu- 
man sufferers.  A  dog  which  had  lost  its 
leg  has  been  frequently  seen  to  attempt  to 


lick  its  absent  foot,  showing  that  the  true 
source  of  all  sensation  is  the  vital  and 
mental  organism,  and  that  upon  this  foun- 
dation alone  are  based  all  the  issues  of 
life  and  all  biological  phenomena.  The 
destruction  of  the  flesh  does  not  therefore 
necessarily  put  an  end  to  the  actual  iden- 
tity of  the  being,  the  difference  between 
the  human  and  the  lower  forms  of  life 
alone  remaining  to  complete  the  solution 
of  this  beautiful  and  interesting  problem, 
which  I  will  attempt  to  give  prior  to  the 
close  of  this  chapter. 

I  now  return  to  consider  the  evidence 
which  will  lead  directly  to  the  explanation 
of  rudimentary  organs,  though  these  di- 
gressions are  absolutely  needful  to  unfold 
the  many  complicated  questions  involved. 

The  variations  which  continually  occur 
in  the  young  of  all  species  of  animals, 
from  the  human  race  down,  are  only  ex- 
plicable by  the  actual  presence  of  this  in- 
corporeal organism  as  the  regnant  element 
in  every  living  creature.  There  are  no 
two  human  beings,  and  there  never  were 
two,  exactly  alike  at  birth.  The  same  is 
true  of  all  lower  animals.  The  shepherd 
knows  each  one  of  his  thousand  sheep  Jby 
its  countenance,  while  to  a  stranger  they 
all  look  alike,  owing  solely  to  a  want  of 
familiarity  with  their  appearance. 

Variation  in  all  organic  beings  has  a  law 
which  superinduces  it  as  fixed  as  that  gov- 
erning the  movements  of  a  planet  in  its 
orbit;  yet  to  those  who  only  look  upon 
living  creatures  as  merely  corporeal  beings, 
with  the  vital  and  mental  powers  as  the 
insubstantial  results  of  certain  molecular 
motions,  and  thus  ignore  the  dual  substan- 
tial nature  of  each  organism,  the  phenom- 
ena of  variations,  monstrosities,  inherited^ 
transmissions,  &c.,  are  a  perplexing  riddle 
which  casts  an  impenetrable  shadow  of  the 
deepest  gloom  over  the  smallest  biological 
fact.    Such  corporeal  philosophers  have 
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never  broken  through  the  egg-shell  of 
Nature.  The  movement  of  a  worm  con- 
founds them.  The  growth  of  a  hair  or  the 
projection  of  one  of  the  pseudopodia  on 
the  surface  of  a  moneron  utterly  annihi- 
lates their  corporeal  philosophy.  As  an 
illustration  of  the  bewilderment  which  re- 
sults from  ignoring  this  intrinsic  and  essen- 
tial part  of  every  organic  being,  look  at 
this  confused  and  heterogeneous  mass  of 
contradictory  ideas  in  regard  to  the  prob- 
able causes  of  variations  among  the  off- 
spring of  different  animals  entertained  by 
as  great  and  careful  a  student  of  Nature 
as  Mr.  Darwin: — 

"Our  ignorance  of  the  laws  of  variation  is  pro- 
found. Not  in  one  case  out  of  a  hundred  can  we 
pretend  to  assign  any  reason  why  this  or  that  fonn 
has  varied." 

•'With  respect  to  the  exciting  causes  ^t  can  only 
say  as  when  speaking  of  so-called  spontaneous  va- 
riations,  that  they  relate  much  more  closely  to  the 
constitution  of  the  varying  organism  than  to  the 
nature  of  the  conditions  to  which  it  hc^  been  sub' 
jtctgdr 

••All  such  changes  of  structure,  whether  ex- 
tremely slight  or  strongly  marked,  which  appear 
among  many  individuals  living  together,  may  be 
considered  as  the  indefinite  effects  of  the  conditions 
of  life  on  each  individual  organism." 

•'On  the  whole  Knight's  view,  that  excess  of  food 
is  one  of  the  most  pofent  causes  of  variability,  ap- 
pears, as  far  as  I  can  judge,  probable** 

**We  know  not  what  produces  the  numberless 
slight  differences  between  the  individuals  of  each 
species,  for  reversion  only  carries  the  problem  a 
few  steps  backward;  but  each  peculiarity  must 
have  had  its  efficient  cause." 

•'These  facts  are  important,  from  showing,  as 
remarked  in  a  former  chapter,  that  each  trifling 
Tariation  is  governed  by  law,  and  is  determined  in 
a  much  higher  degree  by  the  nature  of  the  organita' 
Hon  than  by  the  tiature  of  the  conditions  to  which 
the  varying  being  has  been  exposed." 

• '  Domesticated  animals  vary  more  than  those  in 
a  state  of  nature,  and  this  is  apparently  due  to  the 
diversified  and  changing  nature  of  the  conditions 
to  which  they  have  been  subjected." 

•'Of  all  the  causes  which  induce  variability  excess 
0f  food,  whether  or  not  changed  in  nature,  is  prob- 
aiiy  the  most  powerful*^ 


"We  are  profoundly  ignorant  of  the  cause  ok 
each  sudden  and  apparently  spontaneous  variation. 
.  .  .  What  first  caused  these  slight  differences  can 
not  be  explained  any  more  than  why  one  man  has  a 
long  nose  and  another  a  short  one** 

"  Variability  often  depends,  as  I  have  attempted 
to  show,  on  the  reproductive  oi^ans  being  inju- 
riously affected  by  changed  conditions** — Darwin, 
Origin  of  Species,  pp.  6,  i^i.— Descent  of  Man,  pp. 
2S,6i,62,— Animals  and  Plants,  vol.  i.,  pp.  250,265; 
vol.  ii.,  pp.  3io»  3ii»  421,  47l« 

There  can  be  no  better  exhibit  than 
this  of  the  real  state  of  confusion  existing 
in  the  minds  of  all  naturalists  and  physiol- 
ogists who  take  into  view  only  Xh^  physical 
structure  of  a  living  creature  when  trying 
to  account  for  this  universally  admitted 
fact  that  no  two  living  creatures  are  in  all 
respects  alike  at  birth.  The  truth  is,  and 
future  physiology  will  be  compelled  to 
recognize  it,  that  the  true  and  only  causes 
of  these  so-called  spontaneous  variations 
in  the  offspring  of  all  species,  are  the  con- 
stantly varying  mental  and  vital  perturba- 
tions of  the  mother  as  the  results  of  the 
diversified  shocks  and  impressions  of  one 
kind  and  another  made  upon  her  mind, 
and  ultimately  their  re-action  from  the 
incorporeal  structure  of  the  mother  upon 
the  corporeal  organism  of  the  embryonic 
being. 

The  world  is  full  of  facts  confirming  and 
illustrating  this  great  truth,  though  they 
have  never  been  comprehended  even  by 
the  physiological  profession,  simply  be- 
cause these  great  minds  apparently  were 
unable  to  grasp  the  dual  nature  of  a  living 
creature  or  to  understand  that  the  vital 
and  mental  organism  was  as  truly  and 
really  substantial  as  was  the  blood,  bone, 
or  muscle. 

Had  Mr.  Darwin  recognized  this  law  of 
mental  perturbations  as  the  true  and  sole 
cause  of  spontaneous  variations  in  the 
young  of  animal  Species,  he  would  not 
have  been  led  into  the  manifest  self-con- 
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tradictions  on  the  subject,  of  which  his 
writings  are  full,  and  of  which  I  have 
quoted  but  a  sample. 

Among  these  mysterious  phenomena  of 
spontaneous  variations  he  names  the  well 
known  fact  that  domestic  species  are  much 
more  liable  to  variations  and  monstrosities 
than  wild  species.  How  beautifully  this 
is  explained  by  mental  perturbations  of 
the  mother  acting  on  the  vital,  mental, 
and  corporeal  organism  of  the  embryonic 
being!  Domestic  species  being  under  the 
control  of  man,  and  being  forced  con- 
stantly to  obey  his  behests,  receive  innu- 
merable shocks  of  body  and  mind  which 
wild  animals  are  wholly  free  from.  As 
every  coercion  of  an  animal  against  its 
will  causes  a  mental  perturbation,  it  is 
plain  to  see  why  domesticated  animals  are 
more  liable  to  divergencies  of  structure 
than  wild  ones. 

I  shall  here  treat  first  briefly  of  human 
offspring,  and  the  manifest  causes  which 
lead  to  their  universal  variation  from  each 
other,  and  adduce  complete  reasons  for 
the  truth  of  the  position  here  assumed, 
that  monstrosities  and  all  minor  congien- 
ital  variations,  even  to  the  diversity  of  fea- 
tures, must  be  traced  to  the  mental  impres- 
sion received  by  the  mother  from  some 
shock  of  more  or  less  intensity  during 
some  impressible  period  of  gestation. 

There  is,  perhaps,  not  a  single  reader  of 
this  book  who  is  not  cognizant  of  some 
circumstance  which  will  corroborate  this 
assertion.  I  have  now  in  my  mind  six 
distinct  cases  which  have  come  under  my 
own  personal  observation, where  the  infant 
was  deformed  either  in  mind  or  body  by  a 
shock  causing  a  mental  impression  on  the 
mother,  which  she  distinctly  remembered, 
not  only  after  the  birth  of  the  child,  but 
thought  of  at  the  time  of  the  perturbation, 
even  with  alarm  at  its  possible  conse- 
quences,— while  no  doubt    such    alarm. 


adding  to  the  mental  impression,  helped 
to  bring  about  the  result. 

Can  physiologists  begin  to  give  a  reason, 
based  on  the  idea  that  corporeal  organism 
is  the  only  substantial  element  involved  in 
a  mother's  being,  why  the  mere  sight  at  a 
distance  of  a  monstrous  or  deformed  ob- 
ject, can,  through  the  incorporeal  sense  of 
vision,  without  physical  contact,  convey 
such  monstrous  form  and  mark  its  physical 
impress  on  the  embryo?  There  surely  can 
be  only  her  mental  impression  to  do  it; 
and  if  the  incorporeal  sense  of  vision  tak. 
ing  hold  of  the  monstrous  object  and  the 
mind  of  the  mother  be  not  substantial  en- 
tities,  however  much  attenuated,  then  the 
impress  of  that  deformity  was  conveyed 
through  absolutely  nothing  to  the  embry- 
onic structure,  which  is  a  clear  absurdity. 

I  lay  down  the  position,  without  the  feat 
of  it  ever  being  successfully  met,  that  no 
substantial  effect  can  be  produced  on  any 
object  without  an  absolute  substance  of 
some  kind  connecting  the  cause  with  the 
effect.  This  belief  is  what  led  me  to  as- 
sume, in  an  early  chapter  of  this  book, 
that  gravitation  must  of  necessity  be  a 
substance  instead  of  a  so-called  almost 
meaningless  force^  since  it  acts  upon 
physical  objects  at  a  distance  and  causes 
physical  effects.  I  argued  the  same  of 
magnetic  currents,  which  pass  through  ini- 
porous  bodies  and  seize  and  manipulate 
bars  of  iron.  I  was  thus  led  to  embrace 
all  the  forces  and  so-called  modes  of  mo- 
tion, such  as  sound,  electricity,  heat,  and 
light,  within  the  scope  of  this  broad  prin- 
ciple that  whatever  is,  exists,  or  can  be 
thought  of,  or  which  forms  the  basis  of 
a  concept,  is  substantial,— which  carried 
me  unavoidably  to  this  most  important,  as 
I  conceive  it,  principle  of  philosophy,  that 
life  and  mind  are  substantial  entities  is 
really  and  truly  as  are  the  most  ponderable 
physical  objects,  while  every  step  I  take  in 
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this  physiological  and  psychical  inquiry 
but  confinns  my  earliest  impressions  on 
the  subject 

The  reader  may  ask  if  I  regard  motion 
as  sttbstance,    I  answer,  No.    It  is  the  name 
by  which  we  designate  the  act  oF  a  sub- 
stance changing  places.     If  mind  is  the 
result  of  the  motions  of  molecules  in  the 
brain,  as  scientists  teach,  then  what  does 
this  *'* result"  of  such  molecular  movement 
consist  in  ?     If  the  motion  itself  among  the 
molecules  of  the  brain  is  the  all  of  mind, 
then   the  mind  is  really  and   absolutely 
nothing  of  which   thought  can  conceive, 
since  motion  is  nothing  l^efore  an  object 
begins  to  move,  while  k  is  the  ^dsa^  nothing 
after  the  object  has  moved  and  stands  at 
rest;  and  hence,  as  it  is  impossible  for 
anything  to  be  produced  from  nothing,  all 
motions  are  therefore  strictly  nonentities, 
and  consequently  mind  is  literally  nothing. 
The  old  Undulatory  Theory  teaches,  for 
example,  that  sound  is  conveyed  by  means 
of  air- waves.  But  what  is  that  thing  called 
sound YfhxcYi  is  "conveyed"?     Sound  must 
be  a  something  or  it  could  not  be  conveyed 
by  air-waves  or  by  anything  else.     Sound 
can  not  be  the  motion  of  the  air,  for  then 
every  rapid  movement  of  the  air  would  be 
heard.     In  like  manner  mind  is  not  the 
motion  of  molecules  of  the  brain  nor  any 
other  motion  of  any  other  corporeal  atoms, 
but  the  substantial  atoms  themselves  of  an 
incorporeal  mental  organism,  as  absolute 
in  its  existence  or  entity  as  is  that  of  the 
physical  brain,  which  is  but  the  visible  ex- 
pression of  its  invisible  throne. 

A  single  case  will  beautifully  illustrate 
the  view  of  leading  physiologists  on  these 
questions  of  abnormal  variations  in  chil- 
dren, and  the  utter  confusion  resulting  from 
2^  want  of  recognition  of  this  inner  organ- 
ism, which  I  maintain  constitutes  the  essen- 
tial nature  of  every  living  creature.  Mr. 
Carpenter,  perhaps  one  of  the  greatest  of 


physiological  writers,  makes  the  following 
statement : — 

"Numerous  cases  were  recorded  a  few  years 
since,  in  which  malformations  in  the  infant  ap- 
peared dbtinctly  traceable  to  strong  impressions 
matU  on  the  mind  of  the  mother  some  months  pre- 
viously to  parturition  " — Human  Physiology ;^,Kf^i, 

While  this  author  records  the  facts,  he 
nevertheless  expresses  himself  as  entirely 
unable  to  comprehend  how  it  is  possible 
for  such  an  impression  to  reach  and  deform 
the  embryo,  since  there  is  no  system  ofmnies 
connecting  the  mother  and  the  child,  but 
supposes  it  must  be  possible  for  it  to  be 
accomplished  through  the  circulation  of 
the  blood,  though  of  even  this  he  is  in 
doubt! 

Here,  then,  after  recording  these  cases  of 
monstrosity  as  having  taken  place  through 
the  mental  impression  of  the  mother,  this 
great  author  at  once  ignores  the  mind  itself 
as  the  connecting  cause — takes  not  the 
slightest  notice  of  the  living,  thinking  part 
of  the  mother,  as  a  substantial  entity,  and 
the  vastly  more  important  portion  of  her 
dual  organism,  which  might  link  the  mother 
and  child,  but  goes  at  once  in  search  of 
some  physical  system  of  umbilic  nerves 
connecting  them;  and  because  he  cannot 
find  such  a  system,  he  is  thrown  into  be- 
wildering confusion,  for  which  the  circula- 
tion of  the  blood  of  the  mother  affords  but 
a  poor  relief,  since  how  did  this  mental 
impression  fasten  itself  upon  the  blood? 
Now,  all  this  goes  to  show  us  the  inexplic- 
able mystery  in  which  physiological  phe- 
nomena are  involved,  in  the  minds  of  the 
greatest  authors,  by  a  non -recognition  of 
the  sublime  fundamental  truth  I  have  been 
trying  to  impress  upon  the  reader.  It  de- 
monstrates the  fact  that  the  mind  itself  and 
the  vital  incorporeal  essence  of  the  mother, 
which  pervade  her  entire  structure  as  a 
super-material  substance,  the  same  as  in- 
corporeal electricity  might  be  supposed  to 
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pervade  her,  are  the  true  and  only  means 
6y  which  the  impression  of  the  monstrous, 
frightful  object,  though  even  seen  at  a  dis- 
tance, was  conveyed  to  the  plastic  form  of 
the  embryonic  being.  I  verily  believe  that 
imtil  this  great  underlying  t^uth  shall  be 
4uly  comprehended  and  recognized,  physi- 
ologists, with  all  their  laborious  and  histo- 
logic researches,  even  with  the  most  power- 
ful microscopes  to  aid  them,  will  never 
penetrate  even  the  cuticle  of  science  as 
regards  the  true  causes  of  physiological 
phenomena. 

By  this  hitherto  unrecognized  principle 
— and,  as  I  believe,  by  it  alone — that  each 
living  creature  is  formed  of  a  dual  sub- 
stance and  organism,  half  corporeal  and 
half  incorporeal, — will  all  the  biological 
and  physiological  mysteries  involved  in 
the  animal  economy  be  ultimately  solved. 
In  the  light  of  this  elementary  truth  we 
can  see  at  once  why  no  two  children  ap- 
pear or  can  appear  alike,  because  it  is 
utterly  impossible  for  any  mother  to  pass 
during  gestation  through  the  same  number, 
kind,  and  intensity  of  mental  shocks  and 
vital  perturbations.  The  law  of  chances 
mathematically  forbids  it.  Applying  this 
principle  to  the  lower  animals  (and  I  will 
prove  positively  after  a  little  that  they  are 
controlled  by  the  same  law),  it  becomes 
at  once  plain  why  no  two  sheep,out  of  the 
almost  countless  millions  now  on  earth  are 
alike,  and  why  in  a  thousand  million 
births  no  two  lambs  could  look  alike,  even 
if  the  ewes  were  fed  on  exactly  the  same 
kind  of  food  and  subjected  as  nearly  as 
possible  to  the  same  environments,  since 
the  same  vital  and  mental  impressions 
could  not  be  experienced  by  any  two 
mothers  in  all  respects  alike ;  though  the 
nearer  the  mental  and  vital  shocks  or  per- 
turbations could  come  to  nil  the  nearer 
any  particular  lamb  would  be  an  exact 
cross,  partaking  equally  the  resemblance 


of  father  and  mother,  while  lambs  so  pro- 
duced from  the  same  parents  from  year  to 
year,  with  the  least  possible  mental  and 
vital  perturbations, would  no  doubt  in  time 
come  the  nearest  to  perfect  resemblance 
of  each  other  possible  to  attain  in  Nature. 

How  clearly  this  is  illustrated  by  the 
well  known  fact  that  human  twins  look 
so  much  more  alike  than  children  of  sep- 
arate births,  even  by  the  same  parents. 
They  have,  as  a  matter  of  course,  during 
gestation,  received  alike  the  good  as  well 
as  the  ill  effects  of  the  same  mental  per- 
turbations and  vital  shocks  of  the  mother, 
and  precisely  at  the  same  times,  which 
have  tended  in  some  cases  to  produce  such 
perfect  resemblance  between  them  as  al- 
most to  make  them  indistinguishable.  It 
is  perhaps  safe  to  venture  the  belief,  that, 
but  for  the  differently  transmitted  impres- 
sions from  the  father  upon  the  two  life- 
germs,  which,  as  I  have  before  assumed, 
must  control  the  developing  embryo,  twins 
would  be  absolutely  and  in  all  cases  so 
much  alike  as  to  be  indistinguishable. 

How  beautifully  this  well  known  resem- 
blance in  twins,  which  receive  necessarily* 
the  same  impressions  at  the  satfie  time' 
through  the  mental  and  vital  perturbations 
of  the  mother,  would  have  helped  Mr. 
Darwin,  had  he  but  thought  of  it  in  hisf 
great  confusion  on  the  question  as  to  what 
causes  variations  in  children  or  in  the 
young  of  the  lower  animals.  He  would* 
then  not  have  been  apt  to  teach,  as  he  now, 
does  (see  page  463),  first,  that  it  is  owing 
to  the  '*  nature  of  the  conditions  to  which 
they  have  been  subjected,"  and  then  owing 
**much  more  closely  to  the  constitution  of 
the  varying  organism  than  to  the  nature  of 
the  conditions  to  which  it  has  been  sub- 
jected"; first,  that  ^excess  of  food  is  one  of 
the  most  potent  causes  of  variaMUty"  and 
then  that  "we  know  not  what  produces  the 
numberless  slight  MJferences  between  the 
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individuals  of  each  species**;  first,  that 
"each  trifling  variation  is  governed  by  law, 
and  is  deterniiiud  in  a  mtuh  higher  degree 
by  the  nature  of  the  organization  than  by 
the  nature  0/  the  conditio/*^,'*  and  then  that 
•'all  such  changes  of  structure  .  .  .  may  be 
eonsidered  as  the  indefinite  effects  of  the 
conditions  of  life  on  each  indiindual  organ- 
ism"; and  finally,  that  "we  zxtprofoundly 
ignorant  of  the  cause  of  each  sudden  and 
apparently 'spontaneous  variation"!  Surely 
the  attentive  reader  of  Mr.  Darwin's  works 
did  not  require  this  last  sentence.  The 
entire  system  of  modem  evolution  by 
natural  selection  is  based  by  this  great 
author  on  this  very  matter  of  the  sponta- 
neous variations  among  species.  If,  then, 
he  is  "profoundly  ignorant,"  as  he  con- 
fessess  himself,  on  the  very  foundation  of. 
his  system,  which  no  one  can  doubt  from 
the  foregoing  quotations,  how  can  he  be 
so  well  informed  about  the  system  itself  as 
to  assume  to  overthrow  all  previous  science 
on  the  subject?  If  a  mechanic  confesses 
himself  "profoundly  ignorant"  about  the 
foundation  of  a  building,  we*  would  hardly 
be  apt  to  employ  him  to  build  us  a  house. 
Could  Mr.  Darwin  have  laid  aside  his 
purely  physical  ideas  of  animal  organism 
and  inherited  transmissions,  and  have 
grasped  this  beautiful  thought  that  mind 
and  life  are  substantial  entities,  there 
would  have  been  no  such  irreconcilable 
contradictions  in  his  teaching  as  to  the 
cause  of  variations,  but  rather  he  might 
then  have  boldly  enunciated  a  consistent, 
clearly  defined  law  and  principle,  as  the 
basis  on  which  natural  selection  could 
build  its  superstructure  of  evolution, — un- 
less, as  no  doubt  would  have  been  the  case, 
a  true  conception  of  the  foundation  on 
which  he  has  built  would  have  prevented 
him  building  altogether. 

That    the    mental    impression  of    the 
iQother  does  actually  fasten  upon  the  child 


through  her  incorporeal  vital  organism, 
whether  such  impression  be  in  the  form 
of  a  sudden  shock  or  of  a  lading  memory, 
is  proved  by  the  well  authenticated  fact 
that  many  times  children  by  a  second  hus- 
band resemble  the  first  much  more  nearly 
than  they  do  their  real  father,  alone  through 
the  vivid  memory  of  the  mother  and  her 
appreciation  of  the  long  dead  but  cherished 
first  love.  Mr.  Darwin  admits  this,  but 
actually  insists,  from  his  purely  corporeal 
ideas  of  organic  beings,  that  this  fact  re- 
suits  from  the  physical  impression  left 
upon  the  mother's  organization  by  the 
first  husband,  which  will  be  utterly  ex- 
ploded when  I  come  to  apply  these  facts 
directly  to  the  hypothesis  for  which  I  am 
now  preparing,  though  the  fact  is  equally 
well  authenticated  that  many  a  mother, 
through  the  cherished  memory  of  an  early 
love,  and  who  died  before  marriage,  has 
given  to  her  future  children  the  likeness  of 
the  lost  one, with  whom  she  had  sustained 
only  mental  relationship. 

No  one  who  has  given  attention  to  this 
subject  doubts  but  that  children  are  fre- 
quently marked  and  even  deformed  by  the 
longing  desire  of  the  mother  for  some  par- 
ticular object  which  deeply  impressed  her 
thoughts.  I  could  give  a  list  of  more  than 
a  score  of  such  marks,  which  have  fallen 
under  my  own  observation,  where  well 
defined  pictures  of  fruits,  fishes,  and  other 
objects,  have  been  imprinted  upon  various 
parts  of  the  bodies  of  children,  recognized 
by  the  mothers, and  the  very  times  and  cir- 
cumstances recollected  which  produced 
them.  I  shall  not,  however,  waste  the 
reader's  time  in  relating  instances  of  this 
character,  supposing  that  facts  so  numer- 
ous and  well  known  are  familiar  to  almost 
every  one. 

Before  making  the  application  of  these 
physiological  facts  to  the  direct  problen 
in  hand,  and  before  showing,  as  I  propos . 
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soon  to  do,  that  every  circumstance  related 
as  occurring  among  human  mothers  and 
offspring  are  equally  liable  to  talc^  place 
with  lower  animals,  I  wish  to  briefly  carry 
out  an  idea  suggested  in  the  preceding 
chapter  (page  408,  last  paragraph),  which 
1  promised  to  elaborate  before  the  close  of 
the  volume;  and  that  is,  to  point  out  the 
true  philosophical  difference  between  the 
human  vital  and  mental  organism  and  that 
of  lower  animals,  as  relates  to  their  prob- 
able chances  for  immortality  or  life  beyond 
the  present  tangible  existence.  Although 
the  solution  I  shall  here  give  is  entirely 
new,  so  far  as  I  have. ever  seen  published, 
yet  it  is  so  completely  in  harmony  with  the 
tenor  of  this  work  as  relates  to  the  true  law 
of  inheritance  and  transmission,  that  the 
\  book  would  be  incomplete  without  the  ex- 
planation I  will  now  attempt. 

There  is  no  person  who  has  arrived  at 
an  age  of  reflection  or  who  has  ever  phil- 
osophized on  the  vast  problem  of  a  future 
life,  or  who  has  pondered  on  that  unspeak- 
able something  called  the  immortality  of 
the  soul,  who  has  not  been  confronted  with 
the  puzzling  inquiry — **  If  I  am  to  live  after 
my  body  dies,  why  shall  not  my  faithful, 
intelligent,  and  confiding  dog,  live  also?" 
"If  the  mental  powers  and  vital  essence 
of  such  an  animal,  with  its  memory  and 
loving  devotion,  can  be  annihilated  or  can 
sink  into  nonentity  at  death,  what  philo- 
sophical proof  or  probable  evidence  can 
be  adduced  to  show  that  man  shall  live 
after  the  death  of  the  body,  and  retain  his 
personal  and  conscious  identity?" 

I  am  aware  that  thousands  of  different 
books  and  tens  of  thousands  of  sermons 
have  touched  upon  this  problem,  and  have 
essayed  to  give  some  sort  of  an  answer  to 
these  inquiries,  though  not  one  of  which, 
as  I  believe,  has  been  entirely  satisfactory 
to  its  author.  Probably  without  an  excep- 
tion such  solutions  have  been  given  from 


a  theological  standpoint,  employing  for  the 
basis  of  explication  the  dicta  of  divine 
revelation.  However  clearly  such  data 
may  establish  the  line  of  demarkation  be- 
tween men  and  the  "brutes  that  perish," 
or  however  distinctly  they  may  suggest 
such  a  bridgeless  hiatus  between  "the  spirit 
of  a  man  that  goeth  upward,  and  the  spirit 
of  a  beast  that  goeth  downward  to  the 
earth,"  the  mind  of  every  writer  reverts  in- 
tuitively to  the  field  of  philosophical  and 
scientific  research,  and  anxiously  asks  for 
some  confirmatory  fact  or  phenomenon 
which  may  rationally  be  construed  in  the 
same  direction.  Are  there  any  such  rea- 
sonable circumstances  to  be  drawn  from 
the  great  storehouse  of  Nature,  which,  by 
fair  application  or  explication,  may  shed 
light  on  this  cryptic  problem  ?  I  undertake 
to  give  a  solution  based  solely  on  reason 
and  established  facts  of  science,  leaving  the 
theological  view  exactly  where  it  stands, 
to  be  used  if  need  be  to  re-enforce  the  ex- 
planation I  am  about  to  give,  or  perhaps 
rather  to  be  re-enforced  by  it. 

In  the  preceding  chapter  I  undertook 
to  solve  the  problem  (with  what  success 
the  reader  knows)  as  to  the  exact  scientific 
difference  between  animal  instinct  and 
human  knowledge,  I  showed  that  both 
were  equally  knowledge  or  intelligence, 
and  that  both  equally  depended  upon 
and  grew  out  of  a  mental  organism  re- 
ceived by  offspring  at  birth  as  an  incor- 
poreal yet  substantial  legacy  transmitted 
from  the  parents;  and  that  while  the  par- 
ents among  the  lower  animals  had  received 
from  the  Creative  Will  originally  the  p>ower 
of  transferring  not  only  their  mental  and 
vital  organism,  but  with  it  their  own  prac- 
tical knowledge,  human  parents  could  not 
transmit  a  scintilla  of  their  own  knowledge, 
but  in  lieu  of  it  were  given  the  capal  ility 
of  transferring  an  unlimited  blank  capacity 
for  beif^  taught^  and  then  in  turn  teaching 
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their  own  offspring,  neither  of  which  the 
brute  possesses. 

These  distinctions,  fundamentally  exist- 
ing between  the  human  and  lower  species, 
I  insist,  are  not  mere  hypothetical  guesses, 
but  are  based  necessarily  on  the  principles 
of  science  as  viewed  by  enlightened  reason, 
since  I  have  abundantly  shown  from  the 
most  demonstrative  scientific  evidence 
that  there  must  be  within  each  corporeal 
organism  a  substantial  entity  of  being 
composed  of  the  life  and  mental  powers, 
and  corresponding  in  every  outline  with 
the  physical  or  anatomical  structure,  or 
otherwise  no  such  thing  as  inheritance  or 
the  transmission  of  peculiarities,  charac- 
ters, or  diseases,  could  ever  occur  between 
parents  and  offspring.  Neither  could  such 
a  thing  as  the  healing  of  a  wound  or  the 
reproduction  of  an  amputated  pari  occur, 
as  recently  illustrated,  without  the  presence 
of  such  intangible  but  substantial  organisin 
within  every  living  creature.  I  challenge 
the  scientific  world,  and  especially  the 
physiological  profession,  to  overthrow  that 
position,  as  based  on  the  various  considera- 
tions brought  to  bear  in  the  preceding 
chapter  (pages  408,  409). 

It  must  not  be  charged  here,  because  I 
have  based  the  assumed  original  stock  of 
knowledge  of  the  primal  parents  of  all  ani- 
mal species  on  the  endowment  of  the  Crea- 
tive Will,  that  I  start  out  with  a  theological 
assumption.  It  is  not  theological,  but 
purely  philosophical  and  scientific.  I  have 
shown  in  this  chapter  that  the  miraculous 
creation  of  a  primeval  species,  if  the  weight 
of  evidence  sustains  it,  is  as  much  a  scien- 
tific fact  as  the  development  of  a  tree  from 
an  acorn.  It  hence  must  follow  that  the 
absolute  and  intelligent  existence  of  such 
a  Creative  Will  as  could  form  a  primal 
species  becomes  necessarily  a  scientific 
truth,  since  the  reasons  are  numerous  and 
cogent  going  to  show  that  by  no  possibility 


in  philosophy  or  science  could  the  first 
specific  organisms  come  into  being  without 
such  miraculous  creation,  even  if  evolution 
should  be  admitted  as  a  sufficient  cause  fox 
all  subsequent  species.  If,  however,  th** 
first  specific  forms  are  thus  shown  to  be 
necessarily  and  demonstrably  the  work  of 
an  intelligent  Creative  Will,  and  then  if 
evolutionists  should  fail  to  give  satisfactory 
evidence  that  God  changed  His  plan  for 
the  origination  of  subsequent  species  (as 
they  seem  in  a  fair  way  of  doing),  it  be- 
comes a  demonstrated  scientific  fact  that 
the  primal  parents  of  every  organic  species 
were  equally  the  product  of  the  same  in- 
telligent Creative  Will.  It  therefore  follows, 
assuming  the  evolution  theory  to  have  sig- 
nally failed,  of  which  the  reader  no  doubt 
has  by  this  time  become  convinced,  that  I 
justly  and  logically  base  the  creation  of 
the  primal  parents  of  all  the  different  spe- 
cies, and  their  endowment  with  the  original 
stock  of  knowledge  needful  to  their  varied 
struggles  for  existence,  on  the  great  funda- 
mental scientific  truth  that  such  a  Creative 
Will  really  and  absolutely  exists. 

All  this  being  scientifically  and  logically 
premised  and  deduced,  I  am  now  brought 
face  to  face  with  the  problem.  The  first 
question  necessarily  arising  in  attempting 
a  solution  is  this:  If  each  living  creature 
at  birth  has  a  vital  and  mental  organism 
pervading  its  physical  structure,  and  as 
really  substantial  as  the  corporeal  anatomy, 
of  what  is  such  interior  organism  composed 
and  whence  was  it  originally  derived  ?  It 
is  a  universal  axiom  of  science  that  "from 
nothing,  nothing  comes."  As  this  incor- 
poreal organism  has  been  demonstrated  to 
be  an  entity — a  real  counterpart  of  the 
physical  structure,  since  it  is  only  through 
it  that  inheritance  can  take  place  and 
transmissions  can  occur, — it  must,  there- 
fore, be  a  part  of  some  actual  substance 
which  had  a  previous  existence;  and  as 
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Utit  existence  of  a  God  has  been  scientific- 
ally demonstrated,  who  wais  capable  of  pro- 
ducing living  organisms  out  of  inorganic 
matter,  such  a  God  therefore  must  be  a 
substantial  and  intelligent  entity.  Just  as 
certain  as  that  our  material  organism  ne- 
cessarily had  to  come  from  a  source  or 
fountain  of  pre-existing  matter,  just  so  sure 
must  this  mental  and  vital  organism  per- 
vading every  living  creature  have  come  from 
a  source  or  fountain  of  pre-existing  mind 
and  life. 

Thus  the  way  is  logically  made  clear  for 
the  assumption  that  the  vital  and  mental 
organism  of  each  living  creature  consists 
of  a  mere  drop  from  out  the  fountain  of 
God's  own  infinite  vital  and  mental  sub- 
stance.  To  the  primal  and  miraculously 
created  parents  of  each  species  the  Crea- 
tive Will  must  then  have  transferred  an  in- 
finitesimal drop  of  His  own  being,  consti- 
tuting not  only  the  real  entities  of  these 
primal  parents,  but  the  perpetual  specific 
germ  for  transmitting  the  same  entity  to 
offspring,  and  the  only  part  of  an  organic 
being  not  liable  to  displacement  and  sub- 
stitution, as  so  clearly  shown  in  the  preced- 
ing chapter,  while  the  primordial  stock  of 
knowledge  given  to  the  parents  of  each 
species,  necessary  to  their  primitive  condi- 
tions of  life, was  also  but  a  dropout  of  His 
awn  infinite  intelligence. 

And  here,  accidentally,  we  again  come 
back  to  the  starting  point — the  real,  in- 
trinsic, and  essential  difference  between  the 
vital  and  mental  organisms  of  the  human 
and  lower  forms  of  being.  From  the  hints 
already  given,  the  thoughtful  reader  must 
have  caught  a  glimpse  of  an  infinite  chasm 
yawning  between  the  man  and  even  his 
faithful  dog;  though  its  expansion,  em- 
bracing an  eternity  of  existence  and  de- 
velopment, may  not  have  been  fully  com- 
prehended by  him  thus  far.  He  has  only 
to  note  the  essential  constituent  element 


of  difference  in  the  vital  and  mental  enti. 
ties  on  each  side  of  this  hiatus,  and  it  will 
flash  upon  him  at  once  as  the  grandest  ot 
biological  conceptions.  Here  it  is,  in  a 
condensed  form.  While  the  lower  animals 
receive  at  birth  their  specific  stores  of 
knowledge  suited  to  their  Environment 
(without  the  capacity  of  teaching  or  being 
taught,  except  to  a  very  limited  specific 
extent),  thus  adapting  them  exclusively  to 
this  single  state  of  existence,  the  human 
being  receives  no  knowledge  at  birth, — not 
a  single  idea  of  inherited  intelligence, — 
but, as  before  observed,  an  unlimited  blank 
capacity  for  being  taught,  having  an  inte- 
rior organism  capable  of  being  cultivated 
and  expanded  to  eternity!  This  alone 
constitutes  a  wall  as  broad  as  the  earth 
and  as  high  as  the  heavens  between  the 
man  and  the  brute. 

But,  as  a  necessary  psychological  corol- 
lary and  scientific  outgrowth  of  this  sub- 
lime demarkation,  lower  animals  can  not 
have  the  slightest  conception  of  a  future 
life,  since  their  vital  and  mental  organisms, 
as  well  as  their  specific  stores  of  inherited 
knowledge,  are  only  suited  to  and  limited 
within  a  temporary  existence.  Hence,  a 
future  life  of  conscious  activity,  being  un- 
anticipated, undesired,  and  wholly  uncon- 
ceived  of,  by  lower  species, would  be  of  not 
the  least  advantage  even  to  the  most  cul- 
tivated orang-outang,  and  would  be  unap- 
preciated by  such  creatures  even  if  they 
had  it,  since  it  would  be  but  an  eternal 
sameness  without  the  eternal  advances  in 
culture  necessary  to  make  it  otherwise,  of 
which  their  very  organic  natures  are  wholly 
insusceptible. 

The  greatest  and  most  important  differ- 
ence between  man  and  the  lower  animal, 
even  including  the  higher  apes, —  that 
difference  which  may  be  properly  called 
the  distinguishing  characteristic, — consists 
in  the  fact  that  no  animal  below  man  has 
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or  can  have  a  conception  of  life  after 
death,  from  the  very  nature  of  their  in- 
stinctive knowledge  and  the  manner  of  its 
reception.  Whatever  other  differences 
may  exist,  and  they  are  numberless  and 
startling,  this  is  incomparably  the  most 
intrinsic  and  universal. 

All  this  limitation  to  earthly  objects, 
however,  is  exactly  the  reverse  with  man. 
With  his  unlimited  blank  capacity  at  birth 
for  receiving  instruction,  he  immediately 
acquires  with  his  ordinary  and  rudimental 
intelligence,  even  if  not  specially  taught 
it,  a  conception  of  living  on  forever;  and 
not  only  such  a  conception  of  a  future  ex- 
istence, but  a  desire  for  and  appreciation 
of  such  an  endless  opportunity  of  acquir- 
ing knowledge.  There  is  no  reasonable 
or  scientific  ground  for  supposing  that  a 
longing  anticipation  of  and  a  universal 
aspiration  for  a  life  beyond  death  could 
have  been  thus  made  an  indestructible 
part  of  man's  mental  organism  were  there 
no  such  a  possibility  as  a  future  life  in  the 
divine  economy  of  the  universe.  This 
blank  capacity  for  unlimited  cultivation 
and  eternal  advancement  in  knowledge 
becomes  the  guarantee  of  man's  immor- 
tality,— while  the  lower  animal,  having  no 
such  a  capacity  as  a  title-deed  to  a  future 
life,  gives  back  at  death  the  mental  and 
vital  drop  of  its  essential  entity,  which,  in- 
stead of  being  annihilated  or  in  any  sense 
lost  or  blotted  out,  exists  forever, — not  as 
an  identity  of  being,  but  falls  back  and  is 
re-absorbed  into  the  great  and  infinite 
fountain  of  life  and  intelligence  from 
which  it  originally  came  as  a  spark  of 
ibeing,— the  same  as  a  drop  of  water  which 
rises  from  the  sea  in  the  form  of  vapory 
mist,  and  after  being  carried  by  clouds  to 
distant  lands  and  caused  to  descend  in 
rain  to  water  the  soil,  serving  thereby  its 
temporary  use,  percolates  to  the  river, 
through  whose  channel  it  at  last  finds  its 


way  back  to  the  original  fountain  whence 
it  came,  where,  by  il liquation,  it  forever 
loses  its  iden'ity  in  the  bosom  of  the 
mother  ocean,  without  an  atom  of  its  sub- 
stance being  annihilated. 

Even  the  infant,  at  birth, or  before  it  has 
a  conscious  thought,  is  thus  the  heir  by 
title*deed  to  immortal  life,  though  its  ac- 
tual knowledge  is  not  the  millionth  part 
that  of  the  pig  or  puppy  of  the  same  age. 
It  starts,  thus,  a  blank  as  to  intelligence ; 
but,  having  the  infinite  endorsement  of  its 
father  and  mother,  which  involves  the  un- 
developed capability  of  analyzing  the  stars 
and  weighing  tlie  planets, it  holds  wrapped 
up  in  its  vital  and  mental  organism  the 
ego  of  an  indestructible  personal  identity; 
and  should  it  thus  die  untaught,  and  even 
unconscious  of  its  own  being,  its  magna 
charta  of  selfhood  will  be  its  passport  to 
the  primary  college  of  the  angels,  and 
thence  to  the  university  over  whose  en- 
trance is  written  in  letters  of  life — The 
Garden  of  Eternal  Progress. 

Here,  then,  in  this  purely  scientific  con- 
ception brought  to  the  surface,  that  the 
life  of  every  organic  being  is  but  an 'infin- 
itesimal drop  from  out  the  vital  fountain 
of  God's  existence  as  ttwly  as  the  raindrop 
is  but  a  speck  of  the  ocean,  we  see  a  com- 
plete solution  of  the  infinite  problem  of 
the  origin  of  life,  which  evolutionists  and 
materialistic  philosophers  have  abandoned 
as  an  inexplicable  mystery.  Mr,  Darwin, 
with  his  purely  physical  conception  of  01 ' 
ganic  life,  may  well  say  :— 

"In  what  manner  the  mental  powers  "^tr^  first 
developed  in  the  lower  organisms  is  as  hopeless  an 
inquiry  as  how  life  itself  first  originated.  These 
are  problems  for  the  distant  fnture^if  they  are  ever 
to  be  solved  by  man.** — Desetnt  of  Man  ^  p.  66. 

Yes,  the  "distant  future."  Yet  it  has 
not  been  so  very  distant,  after  all ;  for  here 
the  whole  problem  is  solved.  By  demon- 
strating the  miraculous  creation  of  the 
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first  species  as  necessarily  a  fact  of  science, 
and  with  it  the  necessary  scientific  truth 
of  God's  ekistence.He  becomes  the  'author 
of  life  and  mental  powers;  and,  as  organic 
life  is  a  substantial  entity  and  couki  only 
come  from  a  pre-existing  fountain  of  life, 
hence  the  solution  is  clear  that  the  life 
end  mental  powers  of  every  organic  crea- 
ture originated  primordially  as  infinites- 
imal atoms  of  God's  own  self-existent  vital 
and  mental  being;  and  thus  it  becomes  as 
naturally  and  consistently  a  scientific  so- 
lution of  the  origin  of  life  as  that  the  ex- 
is  tence  of  God  is  an  unavoidable  scientific 
truth  growing  out  of  the  demonstrated 
fdct  of  the  primordial  miraculous  crea- 
tion of  the  species.  How  teleologically 
sublime  and  beautiful,  therefore,  are  these 
solutions,  which  the  great  revolutionary 
theory  of  descent  abandons  as  a  hopeless 
mystery,  thus  leaving  the  world  in  utter 
darkness ! 

After  this  digression  and  attempted  ex- 
planation of  one  of  the  most  important 
problems  of  life,  I  return  to  the  considera- 
tion of  rudimentary  organs.  I  have  inti- 
mated that  all  physiological  phenomena, 
such  "as  the  marking  of  offspring  by  the 
imagination  or  mental  impressions  occur- 
ring among  human  mothers  to  which  I  have 
alluded,  are  equally  observable  and  liable 
to  occur  among  our  domesti(iatcd  and  wild 
species  of  animals;  while  the  most  un- 
questioned proof  exists,  and  in  great  abun- 
dance, among  our  scientific  breeders  and 
fanciers,  that  such  abnormities  as  I  have 
been  discussing  are  '  no  less  common 
among  lower  animals  than  among  human 
beings. 

I  shall  refer  to  just  as  few  cases  as  pos- 
sible to  barely  sustain  my  position  and 
complete  the  chain  of  evidence  prepara- 
tory to  the  final  hypothesis  which  shall 
•olve  the  problem  of  rudimentary  organs. 
A.  brief  citation  from  Mr.  Darwin  himself 


will  appropriately  introduce  this  class  of 
evidence : — 

**  In  the  case  often  quoted  from  Lord  Morton,  a 
nearly  purely  bred  Arabian  chestnut  mare  bore  a 
hybrid  to  a  quagga;  she  was  subsequently  sent  to 
Sir  Gore  Ouseley,  and  produced  two  colts  by  a 
black  Arabian  horse.  These  colts  were  partially 
dun-colored,  and  were  striped  on  the  legs  more 
plainly  than  the  real  hybrid,  ox  even  than  thequagga, 
.  .  .  But  what  makes  the  case  still  more  striking  is 
that  the  hair  of  the  mane  in  these  colts  resembled 
that  of  the  quagga^  being  shorty  j/iy,  and  upright. 
Hence,  there  can  be  no  doubt  that  the  quagga  o/- 
fected  the  character  of  the  offspring  subsequentfy 
begot  by  the  black  Arabian  horse, ^^AnimaU  and 
Plants t  vol.  i.,  p.  484, 

This  single  passage  from  Mr.  Darwin's 
works  would  be  all  the  evidence  I  would 
need  to  prove  my  position,  that  this  Ara- 
bian mare  marked  her  subsequent  colts 
through  her  imagination  or  her  mental 
impression  retained  from  her  recollection 
of  the  striped  appearance  of  that  quagga 
and  her  hybrid  colt,  were  it  not  for  one 
important  fact,  and  that  is,  Mr.  Darwin 
distinctly  avows,  immediately  following 
this  quotation,  that  it  was  the  physical  im- 
pression produced  on  the  mare's  corporeal 
organism  by  the  quagga,  which  she  retained 
in  her  circulation  and  which  counteracted 
the  corporeal  influence  of  the  black  Arabian 
horse!  Now,  I  take  direct  issue  with  Mr. 
Darwin  on  this  question  of  scientific  fact, 
and  not  only  declare  that  he  is  mistaken, 
but  will  prove  it  by  the  very  witness  to 
whom  he  refers  in  this  connection  for  cor- 
roboration. 

This  purely  physical  view  taken  by  Mr. 
Darwin  is  manifestly  the  only  view  of  the 
case  he  can  take;  for,  to  admit  that  the 
imagination  or  memory  of  that  mare  could 
not  only  change  the  color  of  her  future 
foals  to  that  of  the  quagga,  which  had  so 
impressed  her  recollection,  but  could  ac- 
tually change  in  like  manner  the  corporeal 
texture  of  the  mane,  making  it  "stiff  and 
upright,"  would  be  to  at  once  admit  the 
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mind  of  that  animal  as  a  substantial  entity, 
since  nothing  but  substance  can  produce 
.  a  corporeal  result.  But,  as  before  re- 
marked, such  an  idea  as  an  incorporeal 
vital  and  mental  organism  as  the  coun- 
terpart of  the  physical  structure  of  an 
animal  never  found  a  resting-place  for 
one  moment  in  his  thoughts;  or,  if  it  had, 
he  probably  would  never  have  been  heard 
of  as  the  foundtr  of  Darwinism. 

Before  adducing  Mr.  Darwin's  own  wit- 
ness, I  will  merely  hint  that  an  almost  con- 
clusive reason  why  this  supposition  of  a 
physical  impression  left  by  the  quagga  on 
the  mare's  organism  can  not  be  true,  is 
the  already  demonstrated  fact  that  a  con- 
stant change  and  substitution  was  going 
on  among  the  corporeal  atoms  constitut- 
ing the  mare's  body  after  her  relationship 
with  the  quagga.  Is  it  possible,  in  view 
of  this  fact,  that,  years  after  such  relation-: 
ship,  so  much  of  that,  at  first,  infinitesimal 
impression  could  remain  in  the  physical 
circulation  as  to  counteract  and  neutralize 
the  organic  influence  of  the  sire  of  her 
foals?  I  believe  that  any  mind  competent 
to  draw  a  logical  conclusion  on  any  philo- 
sophical question,  if  it  can  but  once  grasp 
the  conception  of  a  mental  and  vital  or- 
ganism, as  supposed  by  my  hypothesis, 
will  repudiate  the  physical  interpretatioi) 
given  by  Mr.  Darwin  as  wholly  out  of  the 
question. 

But  I  now  propose  to  take  the  case  en- 
tirely away  from  him  by  direct  evidence. 
One  of  the  witnesses  to  whom  he  refers  at 
the  foot  of  the  page  from  which  I  last 
quoted  as  having  recorded  similar  remark- 
able instances  of  offspring  being  marked, 
is  Alexander  Walker,  on  Intermarriage,  I 
have  turned  to  this  author,  and  to  my  sur- 
prise find  that  he  records  the  same  case 
here  quoted  from  Mr.  Darwin  about  the 
quagga,  and  almost  in  the  very  same  words, 
after  which  he  utterly  repudiates  Mr.  Dar- 


win's physical  view  of  the  problem,  and 
concludes  in  these  words : — 

•*As,  however,  there  are  ample  proofs  of  the 
power  of  the  mot/urs  imagination  among  quadru^ 
peds^  especially  over  color,  this  explanation  is  very 
improbable, " — AtxxJVl  AULEK^Intemtarriage^^.  245 

He  then  goes  on  to  relate,  in  the  same 
connection,  a  number  or  authentic  circum- 
stances well  known  among  breeders,  which 
go  to  prove  the  power  of  the  brute-mothe:  $ 
imagination  or  mental  impression  to  mark 
offspring,  independently  of  all  physical 
contact.  One  case  particularly  he  relates 
which  occurred  on  the  farm  of  Mr.  Mus- 
tard, of  Angus,  in  which  a  neighbor's  ox 
broke  into  his  field  and  ran  for  some  time 
with  one  of  his  cows  before  she  was  taken 
to  the  male.  This  ox  was  spotted  and 
horned^  while  all  the  stock  of  Mr.  Mustard 
were  pure  red  and  without  horns.  Yet  this 
black  and  white  ox  made  such  an  impres- 
sion on  the  mind  of  the  cow  that  her  future 
calf  was  marked  with  black  and  white  spots 
and  had  horns  like  those  of  the  ox/  Mr. 
Walker  adds : — 

**  The  ox  was  white, with  black  spots,  and  homed. 
Mr.  Mustard  had  not  a  homed  beast  in  his  posses- 
sion, nor  one  with  any  white  on  it.  Nevertheless, 
the  produce  of  the  following  spring  was  a  black  and 
white  calf  with  horns" 

What  now  becomes  of  Mr.  Darwin's 
physical  theory  in  regard  to  the  quagga? 
Here  is  not  only  the  color,  but  one  of  the 
most  distinctly  prominent  corporeal  struc- 
tures— the  horns — produced  as  the  result 
alone  of  mental  impression  or  imagination. 
I  could  adduce  other  authorities  equally 
conclusive,  but  shall  consider  the  fact  es- 
tablished even  to  the  satisfaction  of  Mr. 
Darwin,  since  he  invited  my  attention  to 
Mr.  Walker  as  good  authority  on  this  ques- 
tion. 

I  may  add,  however,  that  we  have  here 
a  beautiful  illustration  and  corroboration 
of    the    scriptural    account  of   the  plan 
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adopted  by  Jacob  to  obtain  an  adequate 
compensation  from  his  father-in-law  Laban, 
by  causing  his  cattle  to  bring  forth  off- 
spring "  ringstraked,  speckled,  and  spotted," 
which  were  to  constitute  Jacob's  share  of 
the  stock,  according  to  contract.  This  has 
been  supposed  to  be  miraculous  or  a  di- 
rect interposition  on  the  part  of  the  Lord 
to  favor  Jacob,  since  he  modestly  attributes 
it  to  divine  assistance,  as  we  may  safely 
do  with  all  our  creditable  deeds.  But  the 
truth  is,it  was  a  scientific  process  of  breed- 
ing discovered,  or  at  least  carried  into 
practice,  by  this  rustic  herdman,  which  it 
has  taken  our  scientists  thousands  of  years 
to  find  out,  and  which  they  are  only  just 
now  beginning  to  understand. 

Though  the  details  of  this  process  are 
not  given,  it  is  quite  easy  to  imagine  them. 
The  account  simply  tells  us  that  he  "pilled" 
rods,  and  placed  them  in  the  troughs  as 
the  cattle  came  up  to  drink,  which  caused 
them  to-  conceive  with  the  result  named. 
It  is  well  understood  that  most  of  our 
domestic  animals,  especially  those  of  the 
bovine  genus,are  mortally  afraid  of  snakes. 
It  would  require  but  ordinary  ingenuity  to 
conceal  these  imitation  serpents  at  the 
bottom  of  the  clear  water  in  the  trough, 
and,  while  the  animals  were  drinking,  with 
their  eyes  intently  fixed  on  the  water,  to 
spring  the  trap  and  cause  the  mimic  rep- 
tiles to  leap  forth  from  their  lurking-place 
and  seize  the  brutes  by  their  noses.  I  can 
imagine  the  entire  operation,  and  the  form 
of  the  trap  employed  for  the  purpose,  as 
vividly  as  if  I  had  been  one  of  Jacob's 
assistant  herdmen;  and  I  am  willing  to 
guarantee  that  any  breeder  who  may  test 
it,  according  to  the  plan  here  suggested, 
jWill  obtain  essentially  the  same  result 
by  which  the  young  patriarch  got  even 
with  his  avaricious  father-in-law.  (See 
Gen.,  chap,  xxx.,  v.  37.) 

Wliat,  therefore,  can  be  said  to  these 


things?  Without  admitting  the  fact  that 
the  mental  impression  alone  of  the  brute- 
mother  can  permanently  mark  and  defonn 
her  offspring  independently  of  any  physical 
connection  whatever,  and  that  this  is  ef- 
fected through  the  vital  and  mental  organ 
ism,  as  I  have  assumed,  then  here  is  a  class 
of  facts  well  authenticated  which  will  have 
to  go  wholly  unexplained.  Mr.  Darwin's 
monistic  view  of  physical  organism,  with 
mind  but  an  insubstantial  nonentity,  leaves 
this  whole  class  of  phenomena  without  a 
ray  of  light.  My  view  of  a  dual  organism 
constituting  each  living,  sentient  creature, 
makes  the  entire  problem  one  of  the  sim- 
plest and  most  easily  explained  phenomena 
in  Nature.  Can  the  theory  be  a  true  one 
which  can  not  explain  them  at  all  ?  Is  the 
theory  a  false  one  which  makes  them  as 
clear  as  crystal  ? 

I  am  now  prepared  for  the  hypothesis 
by  which  these  so-called  rudimentary  or- 
gans may  be  rationally  and  logically  as 
well  as  scientifically  accounted  for,  which 
the  reader  has,  no  doubt,  ere  this,  clearly 
anticipated.  It  is,  that  such  abnormities 
are  the  direct  result  of  the  mental  impres- 
sions of  mothers,  re-enforced  and  "accumu- 
lated through  countless  generations, caused 
by  the  want  of  or  necessity  for  such  organic 
structures.  For  example,  if  the  mental 
anxiety  of  the  cow  referred  to  by  Alexander 
Walker  to  retain  the  company  of  that 
spotted  ox  should  so  act  on  her  vital  and 
mental  organism  as  not  only  to  convey 
the  spots  to  her  future  calf  but  also  to 
produce  the  physical  abnormity  of  horns 
in  her  offspring,  and  that,  too,  by  only  a 
single  impression,  is  it  not  every  way  rea- 
sonable that  the  want  of  and  almost  abso- 
lute necessity  for  incisors,  for  hundreds 
and  even  thousands  of  generations  and 
many  times  involving  great  physical  suffer- 
ing and  almost  starvation,  should  so  act 
on  that  particular  portion  of  the  cmbryonk 
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being  as  to  result  in  attaching  at  least 
partly  formed  teeth,  for  which  so  many 
thousands  of  mothers  have  felt  the  need? 
'.  Whales,  which  are  without  teeth  and 
provided  only  with  whalebone  in  their 
stead,  it  is  easy  to  imagine,  have  been 
thousands  upon  thousands  of  times  so 
situated  that  they  have  felt  'the  necessity 
for  teeth  to  assist  the  mastication  and 
comminution  of  substances  for  food  which 
would  otherwise  prohibit  deglutition.  By 
the  same  law  as  that  which  acted  on  the 
bovine  embryo,  cetacean  mothers  have 
impressed  upon  their  young,  through  un- 
numbered generations,  the  rudimental 
forms  of  teeth  through  their  own  want  of 
such  organs,  till  imperfect  structures  have 
at  last  become  developed  in  the  embryos 
at  the  most  impressible  period  of  gestation. 
There  is  surely  nothing  more  incredible 
in  this  fact  than  that  the  desire  of  the  cow 
should  convey  the  horns  and  the  color  of 
that  spotted  ox  alone  through  her  mental 
want,  and  attach  them  permanently  to  her 
calf!  It  is  not  at  all  unreasonable  to  sup- 
pose that  the  cow  actually  coveted  the 
spots  and  horns  of  that  ox,  and  desired 
them  for  ornament  and  use,  and  thus  im- 
pressed them  on  her  offspring,  just  as  a 
human  mother's  desire  for  a  certain  kind 
of  fruit  has  been  known  to  print  it  dis- 
tinctly upon  the  child.  So.  the  want  of 
teeth  and  their  necessity  for  ages  in  the 
toothless  bovine  animals  and  whales  might 
reasonably  have  so  impressed  the  minds 
of  these  brute-mothers  as  to  produce  teeth 
in  their  embryos. 

The  same  is  also  true  of  the  rudiments 
of  legs  in  the  hinder  portion  of  the  whale's 
body.  For  countless  generations,  whales, 
from  the  extreme  circumstances  of  pon- 
derous bulk  and  shallow  water  when  fora- 
ging along  the  shores,  have  been  liable  to 
be  caught  behind  sand-drifts  or  within  a 
delta  on  the  ebbing  of  the  tide,  and  thus  | 


have  been  many  times  compelled  to  exert 
all  their  strength  to  regain  the  open  sea. 
An  incident  of  this  kind  occurred  recently 
on  the  coast  of  Long  Island,  but  a  short 
distance  from  New  York,  where  two  whales 
became  stranded  behind  a  sand-bank  and 
were  killed  by  a  company  of  sailors.  One 
of  these  men,  relating  to  me  the  circum- 
stance, said  that  all  these  creatures  needed 
was  a  pair  of  legs  behind  and  they  would 
have  easily  made  their  way  over  the  bar ; 
and  I  was  struck  by  the  remark  that  they 
seemed  to  exert  their  strength  and  move 
their  bodies  while  struggling,  as  if  using 
^*'imnsible  legs.**  This  alone  proves  that  if 
the  whale  had  ever  possessed  legs  they 
never  could  have  become  aborted  from 
disuse,  while  it  seems  infinitely  more  prob- 
able that  the  necessity  for  and  want  of 
some  such  organs  as  legs,  flippers,  or  fins, 
on  the  hinder  portion  of  the  body  in  emer- 
gencies like  the  one  described,  would,  dur- 
ing thousands  of  generations,  so  impress 
the  embryos  as  to  have  finally  produced 
these  rudimental  bones.  Again  I  assert 
there  is  nothing  more  marvelous  or  in- 
credible in  this  than  that  a  mare  should  by 
simple  memory  and  desire  reproduce  the 
stripes  and  stiff  upright  mane  of  the  quagga 
in  her  future  foals  after  years  of  separa- 
tion, or  than  the  conveyance  of  spots  and 
horns  by  the  cow  to  her  subsequent  calf, 
alone  by  her  want  and  vivid  mental  im- 
pressions. 

I  account  for  the  rudiments  of  legs  and 
of  a  pelvis  in  the  body  of  the  boa-constric- 
tor in  the  same  way  and  by  the  same  scien- 
tific hypothesis.  It  being  the  largest  of 
serpents,  there  would  naturally  many  times 
be  situations  in  which  it  would  be  difficult 
for  so  ponderous  a  snake  to  make  headway 
over  the  ground,  especially  if  a  little  as- 
cending, and  this  constant  necessity  for 
some  protruding  organ  of  the  body  to  seize 
the  ground  and  prevent  slippage  acting  on 


476 


The  Problem  of  Hitman  Life. 


the  minds  of  these  subtle  and  intelligent 
animals  for  thousands  of  generations  would 
be  most  likely  to  so  work  on  the  life-germs 
of  the  young  as  to  actually  cause  these  ru- 
diments of  legs ;  while  the  correlation  of 
parts  and  co-ordination  of  structural  ar- 
rangement would  necessarily  frame  also 
the  rudimental  pelvis,  since  no  hind-legs 
could  be  supported  except  by  such  sustain- 
ing framework. 

It  is  a  singular  fact  that  while  my  hy- 
pothesis rationally  explains  these  great  ex- 
amples of  rudimentary  organs  especially 
cited  by  Mr.  Darwin,  Professor  Haeckel, 
and  all  writers  on  evolution,  it  as  clearly 
accounts  for  the  fact  of  the  absence  of 
such  rudiments  in  smaller  species  of  the 
same  families.  For  example,  while  the 
boa  has  these  rudimentary  leg-bones,  it 
appears  evident  that  this  particular  species 
would  be  the  most  liable  of  all  the  serpent 
family  to  pass  through  such  experiences 
and  situations  as  would  impress  the  mind, 
and  superinduce  in  the  embryos  such  ab- 
normities. The  same  is  true  of  the  whale 
tribe,  since  it  is  the  largest  of  all  the  fishes 
or  fish-mammals.  No  other  fish  would 
ever  be  so  liable  to  situations  which  would 
be  likely  to  impress  the  mind  in  the  direc- 
tion of  such  rudiments,  as  already  ex- 
plained. 

And  right  here  the  vast  superiority  of 
this  explanation  over  that  of  Mr.  Darwin 
looms  distinctly  into  view.  According  to 
my  hypothesis,  a  large  serpent  would  often 
stand  in  need  of  some  such  organs  as  legs, 
and  such  a  desire,  I  maintain,  acting  for 
ages  on  the  young,  could  finally  superin- 
duce these  rudiments;  while  all  the  smaller 
species  of  snakes,  having  no  necessity  for 
such  organs,  from  their  lightness  and  the 
ease  with  which  they  can  get  over  the 
ground,  would  necessarily  never  lead  to  the 
possession  of  such  desire  or  such  rudi- 
ments ! 


It  IS  a  triumphant  fact  that  the  anatomy 
of  these  various  species  of  snakes  corrobo- 
rates my  hypothesis  fully.     But  how  is  it 
with  Mr.  Darwin's?    The  facts  arc  cleariy 
against  him;  for,  if  snakes  have  descended 
from  quadrupeds,  as  he  maintains,  from 
the  rudiments  of  legs  found  in  one  of  them, 
then  all  snakes  should  contain  alike  rudi- 
mentary legs,  but  more  especially  and  dis- 
tinctly should  they  be  seen  in  the  smaller 
snakes,  since  all  reason  and  analogy  would 
go  to  show  that  they  are  a  later  degeneracy 
from  quadrupeds  than  the  boa!    Mr.  Dar- 
win in  a  tantalizing  way  refers  to  those 
who   maintain    that    rudimentary   organs 
were  retained  by  the  Creator  for  the  sake 
of  symmetry,  and  asks  why  the  Creator  did 
not  keep  up  the  symmetry  in  the  smaller 
snakes y  since  not  one  of  them  fids  the  vestige  • 
of  a  rudimentary  leg.  But  he  never  thought 
how   this   ironical    blow   would   rebound 
against  his  own  hypothesis!     I  now  ask 
him,  if  snakes  have  descended  from  quad- 
rupeds, why  is  it  that  only  the  largest  and 
oldest  serpents,  which  have  had  an  abun- 
dance of  time   to  outgrow  their  former 
structure,  retain  rudimentary  legs,  while 
the  smaller  species  of  snakes  have   not 
a  vestige  of  such   rudiments  remaining, 
though  they  have,  without  a  logical  doubt, 
more  recently  branched  off  from  quadru- 
peds and  lost  the  use  of  their  legs?    His 
logic  and  sarcasm  are  thus  hopelessly  shat- 
tered, while  his  theory  is  utterly  dumb.  He 
can  give  not  a  shadow  of  explanation  for 
this  ridiculously  absurd  performance  of  his 
god — Natural  Selection, with  the  sobriquet 
"survival  of  the  fittest"! 

While  I  show  scientifically  why  the  whale 
— the  largest  of  fish-mammals — has  rudi- 
ments of  legs,  and  by  the  same  logic  why. 
not  one  of  the  smaller  fish-mammals,  such 
as  the  dugong,  lamantin,  porpoise,  &c., 
could  reasonably  be  expected  to  p)ossess 
them^  Mr.  Darwin  admits  that  the  facts 
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correspond  exactly  with  my  hypothesis,  and 
that  not  one  of  the  smaller  fish-mammals 
have  a  sign  of  a  rudimentary  leg  in  their 
bodies.  While  he  does  not  question  that 
these  smaller  fish-mammals  were  also  re- 
duced from  quadrupeds  the  same  as  the 
whale,  and  in  all  reason  were  a  more  recent 
reduction,  he  is  hopelessly  dumb  as  to  any 
reason  why  these  smaller  creatures  do  not 
show  a  vestige  of  rudimentary  legs,  when 
they  should  really  possess  them  more  dis- 
tinctly marked  than  the  whale,  if  there  is 
the  least  truth  in  his  hypothesis  of  their 
degeneracy  from  quadrupeds. 

Suppose  we  had  been  completely  igno- 
rant of  all  these  rudimentary  facts  of  teeth 
and  legs,  and  that  my  hypothesis  had  been 
sprung  in  scientific  discussion.  It  would 
have  been  maintained  naturally  enough  by 
oppjonents  of  the  hypothesis,  if  it  were  pos- 
sibly true,  that  the  want  or  desire  of  the 
brute-mother  could  impress  the  desired  ob- 
ject on  the  embryo,  then,  in  that  case,  the 
cow  so  often  standing  in  need  of  upper  in- 
cfsors  would  before  this  have  produced 
them  in  the  embryonic  calf,  and  the  same 
would  also  be  true  with  the  toothless  whale! 
The  opponents  of  my  hypothesis  would 
have  even  gone  further,  and  assumed  that 
although  small  snakes  might  not  feel  a 
necessity  for  legs  sufficiently  to  impress 
their  embryos,  yet  that  a  very  large  and 
unwieldy  snake  like  the  boa-constrictor 
would  often  need  legs,  and  therefore  it 
would  be  but  reasonable  to  expect  that 
such  a  constant  necessity  should  finally 
have  left  their  impression  on  the  offspring, 
if  my  hypothesis  had  any  foundation!  So 
the  whale,  at  least,  for  the  same  reason, 
they  would  urge,  should  have  impressed 
its  young  with  legs,  though  the  absence  of 
necessity  and  desire  in  the  smaller  fishes 
would  necessarily  prevent  such  a  result, 
on  the  basis  of  my  theory!  Thus,  the  very 
phenomena   which    a    shrewd    opponent 


would  have  urged  against  my  hypothesis 
as  liable  to  occur  if  it  was  true,  turn  out 
to  be  scientific  facts;  and  hence,  the  very 
predictions  which  a  scientist  would  have 
made  in  view  of  the  probable  truth  of  such 
an  hypothesis,  after  knowing  the  facts  re- 
corded by  Alexander  Walker,  are  fulfilled 
in  advance,  confirming  my  solution  of  the 
problem  of  rudimentary  organs,  while  em- 
phatically condemning  that  of  Mr.  Darwin. 
I  am  thus  through  with  the, great  argu- 
ment of  rudimentary  organs,  on  which  such 
stress  has  been  laid  by  evolutionists.  I  do 
not  pretend  to  go  into  the  details  of  all  the 
organs  or  parts  of  the  various  animals 
which  have  been  supposed  to  be  rudiment- 
ary, as  time  and  space  would  forbid. 
Neither  do  I  claim  that  the  exact  solution 
could  in  every  case  be  distinctly  made  out. 
But,  as  the  great  representative  facts  bear- 
ing on  this  phase  of  evolution — those  facts 
always  referred  to  as  the  strongest — have 
been  taken  away  from  the  theory  by  the 
very  meaning  of  the  terms  evolution,  de- 
velopment, and  survival  of  the  fittest,  and 
shown  to  be  fatally  opposed  to  all  such 
ideas  of  retrogression,  I  submit  the  ques- 
tion to  the  intelligence  •  of  the  reader, 
whether  my  solution  of  the  problem  is  not 
much  more  probably  correct  than  the  hy- 
pothesis which  can  only  explain  it  by  ig- 
noring the  true  meaning  of  the  principal 
words  employed  in  the  solution ! 

Summary. 

I. — I  will  now,  as  in  the  preceding  chap- 
ter, briefly  condense  the  arguments  em- 
ployed in  this,  in  order  to  bring  them  in  a 
mass  before  the  reader.  The  very  strongest 
argument,  probably,  known  to  evolution- 
ists, is  the  one  based  on  Rudimentary  Or- 
gans; and  the  strongest  facts  ever  em- 
ployed to  prove  the  existence  of  such  or^ 
gans  are  those  cited  from  Darwin  and 
Haeckel  at   the   commencement  of    the 
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chapter,  namely,  the  embryonic  teeth  in 
the  calf  and  the  whale,  and  the  rudiments 
of  legs  in  the  whale  and  boa-constrictor. 

2. — It  has  been  shown  clearly  that  these 
organs  never  could  have  come  by  descent 
from  ancestors  having  such  organs  in  a 
perfect  state,  as  such  a  loss  of  useful 
structures  would  be  a  retrogression  of  the 
species  to  a  lower  plane,  while  such  dete- 
rioration is  exactly  opposed  to  every  true 
definition  of  evolution,  development,  or 
survival  of  the  fittest. 

3. — I  quoted  from  Darwin,  Huxley,  and 
Spencer,  direct  evidence  to  prove  that 
Evolution  in  all  cases  meant  progress  to- 
ward perfection,  the  survival  of  the  fittest, 
a  change  from  the  simple  to  the  complex, 
from  the  homogeneous  to  the  heteroge- 
neous, and  from  the  few  to  the  multiplicity 
of  parts.  Whereas,  a  creature  like  the 
cow  losing  its  teeth,  or  a  species  of  ani- 
mals like  that  of  the  whale  or  boa-constric- 
tor having  completely  developed  legs  and 
losing  them  by  development,  would  be 
clearly  a  degradation  and  a  deterioration 
of  the  species,  or  a  survival  of  the  weakest 
and  most  unfit  in  the  struggle  for  existence. 
Such  degeneracy  would  be  a  change  di- 
rectly from  the  complex  to  the  simple, 
from  the  heterogeneous  to  the  homoge- 
neous, and  from  the  multiplicity  of  parts 
to  the  few  parts ;  and  thus,  in  every  sense 
of  the  word,  such  a  transformation  of  a 
species  would  absolutely  contradict  the 
only  true  definition  of  evolution,  develop- 
ment, or  survival  of  the  fittest,  as  accepted 
by  the  whole  scientific  world. 

4. — It  was  shown,  that,  according  to  the 
rudimentary  argument.  Evolution  wrought 
on  the  bovine  genus  a  million  generations 
to  produce  a  perfect  set  of  upper  teeth, 
and  then  reversed  its  programme,  working 
another  million  generations  to  take  such 
teeth  away, leaving  the  naked  gums; — that 
it  spent  a  million  years,  by  saving  up  small 


variations,  to  construct  the  perfect  legs  of 
the  boa-constrictor  or  its  immediate  an- 
cestors, and  then  wrought  another  million 
years  in  taking  such  useful  organs  away, 
leaving  only  the  ** aborted  little  bones** 
beneath  the  skin,  for  no  imaginable  pur- 
pose under  the  heavens  except  to  assist 
Dan)\'in  and  Huxley  in  their  theory  <rf 
descent; — that  natural  selection  gave  the 
most  "scrutinizing"  care  to  a  certain  fish, 
working  a  million  generations  to  raise  it 
to  a  hoofed  quadruped,  through  countless 
transmutations,  and  then  turned  round 
and  worked  an  equal  length  of  time  to 
take  away  its  legs  and  teeth  and  reduce  it 
back  to  its  primal  form  of  fish!  Thus, the 
necessities  of  this  rudimentary  argument, 
in  order  to  make  it  of  the  least  use  to 
Darwinism,  forces  evolution  and  develop- 
ment to  signify  either  backward  or  for- 
ward, up  or  down,  improvement  or  retro- 
gression ;  makes  it  mean  either  to  go  for- 
ward toward  the  complex  or  backward  to- 
ward the  simple, — either  to  become  hete- 
rogeneous or  homogeneous, —  either  to 
multiply  parts  and  organs  or  take  them 
away,  and  that,  too,  in  utter  defiance  of 
etymology,  philology,  and  the  standard  de- 
finitions of  words!  Can  such  a  reckless, 
arbitrary,  and  contradictory  system,  by  any 
possibility  be  the  true  scientific  theory  of 
man's  origin?  The  common  intelligence 
of  every  reader  must  compel  him  to  an- 
swer. No! 

5. — It  was  shown  that  a  miracle  would 
be  as  strictly  a  scientific  fact  as  the  grow- 
ing of  a  tree  from  an  acorn,  according  to 
the  definition  given  of  "science"  by  Huxley 
and  Spencer,  provided  the  weight  of  eri- 
dence  sustained  such  miraculous  event 
It  was  further  shown,  that,  according  to 
Mr.  Darwin's  idea  of  the  origin  of  the  first 
forms  by  miraculous  creation  as  a  start 
and  foundation  for  evolution,  it  unavoid- 
ably makes  such  primeval  miraculous  crca- 
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tion  a  scientific  fact, otherwise  there  can  be 
nothing  scientific  about  his  entire  theory, 
based  upon  such  fact.  Hence,  Darwin  is 
obliged  to  admit  that  at  least  one  miracle 
or  supernatural  event  is  scientific. 

6. — It  was  also  shown  that  if  evolution 
can  really  develop  a  fish  into  a  "hoofed 
animal,*  and  can  then  go  to  work  and  re- 
convert the  quadniped  into  a  fish,  it  can, 
of  course,  continue  on  down  and  transform 
the  fish  into  a  crustacean,  the  crustacean 
into  a  moUusk,  and  the  mollusk  into  a 
si>onge ;  because  the  single  instance  of  re- 
trograde transformation  proves  it.  Hence, 
it  follows,  according  to  these  learned  natu- 
ralists, that  there  may  have  been  a  down- 
ward or  retrograde  development  from  the 
highest  mammal  to  the  lowest  polyp  in  the 
pre-Silurian  ages,  thus  producing  by  natu- 
ral means  without  miraculous  interposition 
the  first  simple  beings  for  Mr.  Darwin's 
upward  evolution  to  commence  on !  This 
being  so,  geologists  are  liable  at  any  time 
to  unearth  from  beneath  the  pre- Lauren - 
tian  deposits  the  paleontologic  remains  of 
monkeys,  quadrupeds,  birds,  and  fishes, 
which  have  gradually  developed  downward 
from  some  ancient  man!  This  shows  how 
utterly  unreliable  is  evolution  as  a  scien- 
tific theory. 

7. — As  all  evolution  or  development  is 
necessarily  upward  toward  the  heteroge- 
neous and  complex,  making  it  impossible 
for  practical  and  useful  organs,  like  teeth 
of  mammals  and  legs  of  quadrupeds,  to  be 
lost  by  survival  of  the  fittest,  it  follows  that 
there  is  but  one  way  in  Nature  for  any 
useful  organ  ever  to  become  atrophied  or 
lost;  and  that  is,  for  the  animal  and  its 
descendants  for  many  generations  to  be  so 
situated  as  to  be  wholly  deprived  of  its  use. 
This  I  showed  to  be  illustrated  by  the  cave 
rats  and  fishes,  which,  being  shut  out  from 
the  light  for  many  generations,  had  entirely 
lost  the  use  of  their  eyes,  till  they  had  in 


consequence  become  overgrown  with  a 
membrane.  Dervishes  have  been  known 
to  hold  their  hands  and  arms  perpendicu- 
larly extended  so  long,from  a  superstitious 
or  religious  frenzy, that  they  would  entirely 
lose  their  use  and  be  unable  to  change 
their  positions!  So  the  wings  of  certain 
birds  on  isolated  islands,  where  neither 
man  nor  wild  beasts  existed  to  cause  alarm, 
have  been  for  many  generations  so  little 
used  as  to  become  finally  incapable  of 
fiight.  In  the  same  way, were  it  possible  to 
sever  the  olfactory  nerve  in  a  dog  and  then 
continue  to  do  the  same  with  all  his  lineal 
descendants  as  soon  as  bom,  the  sense  of 
smell  would  probably  in  time  become  en- 
tirely obliterated  by  disuse.  But,  as  was 
shown,  this  is  wholly  inapplicable  to  any 
organ  used  even  in  the  slightest  degree,  as 
with  the  tails  of  mammals,  however  unes- 
sential to  their  existence.  Therefore,  the 
utter  impossibility  of  useful  and  essential 
organs,  such  as  teeth  and  legs,  which 
are  necessarily  always  in  use,  becoming 
aborted,  is  at  once  manifest. 

8. — The  argument  next  showed  that 
evolutionists,  in  seizing  thes?  rudimentj 
of  teeth  and  legs,  and  thus  overthrowing 
evolution  by  reversing  its  signification  in 
every  sense  of  the  word,  had  shown  a 
lamentable  want  of  ordinary  business 
shrewdness  in  thus  throwing  away  their 
strongest  and  most  puzzling  facts  of  sci- 
ence, and,  in  truth,  the  only  real  argument 
ever  suggested  by  the  theory  which  would 
seem  to  be  difficult  to  answer.  No  one 
can  deny  the  formidable  nature  of  the  ar- 
gument, had  Darwin  originally  claimed 
that  the  cow  had  descended  from  toothless 
ancestors,  and  that  she  had  ever  since 
been  gradually  developing  teeth,  and 
would,  without  a  doubt,  in  time  have 
upper  incisors;  and  then,  had  he  adduced 
as  proof  the  undeniable  fact  that  the  calf 
already  begins  to  show  these  incisors  in 
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its  embryonic  condition,  it  is  really  difficult 
to  imagine  what  could  be  said  in  reply! 
He  could  have  also  claimed  with  a  flourish 
of  logical  trumpets  that  all  quadrupeds 
had  developed  from  legless  reptiles;  and, 
as  conclusive  confirmation,  could  have  re- 
ferred to  the  boa-constrictor,  which  was 
already  gradually  approaching  the  quad- 
ruped form  under  the  "scrutinizing"  care 
of  natural  selection,  showing  undeveloped 
but  well  defined  leg-bones  in  the  hinder 
portions  of  its  body,  which  would  no  doubt 
in  time  be  developed  by  survival  of  the 
fittest,  and  differentiated  into  perfect  legs ! 
The  same  position  could  have  been  taken 
in  regard  to  the  embryonic  teeth  and  ru- 
diments of  legs  in  the  whale  tribe.  But 
instead  of  this  bold  and  triumphant  posi- 
tion, the  stupid  inventor  of  "pangenesis" 
threw  away  the  whole  opportunity,  just  as 
he  did  in  that  hypothesis,  called  them 
"aborted  organs,"  and  thus  reversed  evo- 
lution, development,  and  survival  of  the 
fittest,  breaking  down  his  own  theory  of 
descent!  A  more  witless  escapade  it  is 
difficult  to  conceive  of  being  perpetrated 
by  a  sane  writer;  while  it  is  equally  sur- 
prising that  *Huxley,Haeckel,  and  all  other 
advocates  of  the  theory,  instead  of  discov- 
ering this  fatal  fiasco  of  their  leader,  have 
innocently  followed  in  his  footsteps,  and 
still  continue  to  stamp  out  evolution  by 
claiming  that  the  cow  lost  her  teeth  and 
the  boa-constrictor  its  legs  by  "survival 
of  the  fittest"! 

9. — This  summary  of  the  chapter  brings 
us  to  the  true  explanation  of  these  rudi- 
ments of  organs.  I  assumed  them  to  be 
the  result  of  the  mental  impressions  of  the 
mothers  in  the  lineal  chain  of  the  species 
inherited  from  generation  to  generation 
till  the  want  or  anxiety  experienced  by 
the  succeeding  mothers  had  impressed 
itself  upon  the  offspring's  organism.     To 


sustain  this  view  I  referred  to  well  known 
facts  among  breeders,  in  which  the  mare 
marked  her  future  foals  distinctly  from 
her"  memory  of  a  quagga  by  which  she 
had  formerly  borne  a  colt,  and  also  a  cow 
which   transferred   to  her  calf  both    the 
white  and  black  spots  and  the  horns  of  an 
ox  whose   company  she  desired,  thougb 
neither  she  nor  any  of  her  near  relatives 
had  horns  or  any  black  or  white  in  their 
color.     It  was  further  shown  that  these 
modem   facts  corroborated    scientificall/ 
the  breedii)g  exploit  of  Jacob  in  causing 
Laban's  cattle  to  bear  "ringstraked,  spec- 
kled,  and    spotted"    offspring,   and   that 
scientists  were  just  beginning  to  find  out 
what   seemed  to  have  been  well  known 
among  the  ancient  patriarchs.  In  applying 
this  solution  to  the  whale  it  explained  why 
it  alone  of  all  the  fish-mammals  showed 
any  sign  of  leg-bones,  while  no  kind  of 
explanation  can  be  given  by  the  theory 
of  descent.     The  same  was  shown  to  be 
the  fact  with  the  boa-constrictor.     My  so- 
lution clearly  gives  the  reason  why  it  alone 
of  all  the  snake  species  should  have  rudi- 
ments of  legs,  while    evolution   can   not 
even  offer  a  guess.     If  the  fact  of  descent 
by  transmutation  from  quadrupeds  is  the 
true  cause  of  whales  and  boa-constrictors 
having  rudiments  of  legs,  I  showed  clearly 
that  the  smaller  fish-mammals  and  smaller 
snakes  should  by  all  odds  have  these  rudi- 
ments more  distinctly  defined,  as  they  are 
evidently   a    later   degeneracy   from    the 
quadrupedal   form.     The   very  fact  that 
no  advocate  of  evolution  can  give  evtn  a 
surmise,  according  to  the  theory  of  descent, 
why  whales  among  fish-mammals  and  boa- 
constrictors  among  serpents  should  alone 
have  rudiments  of  legs,  while  my  hypothe- 
sis gives  a  clear  and  distinct  scientific  rea- 
son for  both,  ought  to  be  sufficient  to  show 
which  is  the  more  probable  theory. 
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EVOLUTION.— ITS  STRONGEST  ARGUMENTS 

EXAMINED.— (Continued.) 


The  Anatomical  Resemblance  of  all  Vertebrate  Animals  one  of  the  Strong  Supports  of  J&volution.-:^ 
This  Fact  docs  not  favor  the  Theory  of  Descent,  but  is  shown  to  be  directly  opposed  to  it. —  The  very 
Assumption  of  a  Graduated  Scale  of  Structure  the  death-blow  of  Evolution. —  Huxley's  Book — "  Man's 
Place  in  Nature" — a  Complete  Loss  of  Time  and  Labor. — He  Wastes  a  Whole  Volume  on  the  Partial 
Resemblance  of  Men  and  Monkeys  in  their  Osseous  Structure,  when  there  were  dozens  of  Characters 
andPoints  of  Resemblance  exactly  alike  which  he  might  have  us^d. — Creation  by  a  Graduated  Scale 
of  General  Anatomy  Consistent  and  RationaL —  Illustrated  by  Man's  Greatest  Achievements. —  If  the 
Graduated  Resemblance  between  Members  of  a  Sub-Kingdom — as  between  the  Vertebrates,  for  ex- 
ample— proves  Evolution,  then  the  breaks  between  Sub-Kingdoms  prove  Miraculous  Creation. —  The 
Logic  of  Evolution  thus  Breaks  Down  by  its  own  Weight. —  The  Acknowledged  Absence  of  all  Transi- 
tional Forms  a  Clfcar  Disproof  of  Evolution  till  they  are  Produced. —  Darwin  repeatedly  declares  that 
"Sudden  Leaps"  can  not  be  taken  by  Natural  Selection. —  Transmutation  thus  rendered  Impossible  by 
Mr.  Darwin  himself,  since  the  differences  between  the  Nearest  Related  Species  constitute  such  '* Leaps." 
—The  Great  Fossil  Lizards  of  Huxley,  as  connecting  links,  examined. —  The  Nearest  Related  Species 
shown  still  to  be  Great  and  Sudden  Leaps. —  The  Archaeopteryx  no  sort  of  proof  of  Evolution. — Nature 
confirms  this  Distinction,  proving  Separate  Creations  by  the  Law  of  Sterility  among  different  Species. — 
The  Exploits  of  Breeders  and  Fanciers  examined. — Man's  Efforts  the  Exact  Opposite  of  those  of  Nature. 
^They  Overthrow  the  Claims  of  Evolution  by  producing  Opposite  Results. —  Huxley  Clearly  Refutes- 
Darwin's  Theory. —  His  own  Self-Destructive  Logic  turned  against  him. —  Breeders  acting  on  the  Prin- 
ciples of  Nature  could  never  change  a  Feather  of  a  Pigeon  in  a  Million  Years. — A  Conclusive  Proof 
given  from  Mr.  Darwin  himself. — The  Great  Argument  based  on  Paleontology  and  the  Geologic  Record 
examined. —  It  is  Shown  to  furnish  no  Proof  in  Favor  of  Evolution,  but  rather  to  Overthrow  it. — Alt 
Fossil  Species  are  found  at  their  Greatest  Perfection  when  they  Brst  appear  in  the  Strata. —  The  Paleon- 
tologic  Remains  a  Clear  Proof  of  Miraculous  Creation  of  the  Succeeding  Forms. —  A  Merciless  Review 
of  Professor  Huxley's  Lectures  in  New  York. —  He  b  Shown  to  have  Abandoned  all  Proof  of  Evolution 
in  the  Fossil  Remains  of  Animals  prior  to  the  Genesis  of  Mammals. — His  Great  Argimient  based  on  the 
*•  History  of  the  Horse"  a  Total  Failure. —  It  not  only  turns  out  to  be  no  Evidence,  but  is  the  Exact 
Opposite  of  Evolution. —  Professor  Huxley's  "Demonstrative  Evidence  of  Evolution"  demonstrates  its 
Complete  Want  of  Foundation. — His  comparing  the  Basis  of  Evolution  to  that  of  the  Copemican  System 
of  Astronomy  rebuked  as  it  deserves. —  The  Preposterous  Character  of  the  Comparison  Exposed. 


Next  to  the  arguments  based  on  Rever- 
sions, Embryology,  and  Rudimentary  Or- 
gans, the  anatomical  resemblance  and 
typical  graduation  of  organic  beings  in 
connection  with  the  geologic  and  paleon- 
tologic  record  constitute  probably  the 
strongest  evidence  in  favor  of  the  gradual 
transmutation  of  the  higher  from  the  lower 
forms  of  animal  life.  I  may  also  add  that 
intimately  connected  with  such  anatomical 


graduation  and  the  evidence  drawn  from 
paleontology  comes  in  the  work  of  the 
breeder  and  the  fancier,  showing  supposed 
corresponding  changes  in  structure  pro- 
duced by  methodical  selection. 

But  having  already  shown,  as  I  believe 
the  .attentive  reader  will  admit,  that  the 
three  first-named  classes  of  phenomena 
and  scientific  facts  not  only  fail  to  sustain 
evolution  in  the  slightest  degree,  but  ara 
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directly  opposed  to  the  hypothesis,  it  must 
necessarily  weaken  in  advance  a  class  of 
facts  and  evidence  secondary  in  impor- 
tance, such  as  graduation  in  structure  and 
the  fossil  deposits,  even  if  there  were  no 
direct  and  cogent  reasons  by  which  to 
overthrow  such  evidence.  For  if  the  mirac- 
ulous creation  of  a  single  species  must  be 
admitted  as  ^.fact  of  science^  since  it  is  un- 
avoidably necessary  as  the  foundation  and 
start  of  evolution,  so  fully  shown  in  the 
preceding  chapter,  and  as  Mr,  Darwin  is 
obliged  to  admit,  then  there  necessarily 
can  be  no  evidence,  unless  it  consists  of  the 
most  positive  and  direct  kind,  showing  that 
the  Creative  Will  changed  this  order  of 
scientific  facts,  and  adopted  an  entirely 
new  and  different  plan  for  the  origin  of 
species  after  having  created  the  first  one. 

We  can  not  and  have  no  logical  right  to 
shut  our  eyes  on  the  first  organic  sj>ecies, 
and  say  we  don't  know  how  that  one  came 
into  existence  but  we  do  know  how  the 
others  came !  We  can  not  be  permitted  to 
accept  sullenly  the  first  species  at  the  hands 
of  the  Creator  as  a  miraculous  product  out 
of  inorganic  matter,  as  does  Mr.  Darwin, 
and  then  forever  after  ignore  the  Creator, 
taking  the  work  completely  out  of  His 
hands,  and  running  the  machinery  of  Na- 
ture by  the  flimsy  motive-power  of  a  few 
weak  and  badly  corroborated  inferential 
proofs. 

Mr.  Darwin  does  not  and  can  not  believe 
that  the  first  species  sprang  into  existence 
by  spontaneous  generation  or  out  of  noth- 
ing, with  no  intelligence  to  conceive  nor 
will  to  produce  it.  No  reader  can  believe 
it  after  the  conclusive  evidence  given  to 
the  contrary  in  the  seventh  chapter  of  this 
book.  Hence,  the  first  species,  as  the  basis 
of  evolution,  must  have  come  by  miracu- 
lous creation;  and,  therefore,  if  evolution 
is  a  scientific  hypothesis  or  theory,  its  foun- 
dation must  be  scientific.    If  its  assumed 


stages  of  development  and  transmutations 
are  facts  of  science,  then  the  fundamental 
act  or  event  on  which  all  these  other  pro- 
cesses depend  is  equally  a  fact  of  science. 
This  seems  too  self-evident  and  axiomatic 
a  truism  to  require  a  moment's  further 
argument. 

I  deny,  then,  that  there  is  the  least  evi- 
dence in  the  gradation  of  animal  forms 
or  their  anatomical  resemblance  in  favor 
of  evolution,  or  going  to  show  in  the  re- 
motest degree  that  one  being  was  trans- 
muted from  another,  but  exactly  the  re- 
verse. The  general  typal  resemblance  of 
all  vertebrate  animals,  from  the  fish  up  to 
man,  becomes  on  the  contrary  one  of  the 
most  logical  rtnd  necessary  proofs  that  one 
and  the  same  infinite  Creator  formed  them 
all  by  the  same  miraculous  power  and 
under  the  same  system  of  formative  laws 
which  produced  the  primordial  species. 

Every  great  worker— such  as  an  artist, 
for  example — is  known  and  can  be  at  once 
pointed  out  by  a  connoisseur  from  the 
general  resemblance  among  themselves  of 
his  works  of  vertu.  A  critic  can  often 
at  a  single  glance  designate  the  author  of 
a  great  painting  by  this  simple  law  of  gen- 
eral family  resemblance  which  pervades 
and  identifies  every  artist's  productions, 
how  different  soever  may  be  the  subjects 
of  the  work.  No  artist  thinks  of  changing 
this  family  resemblance  in  his  successive 
achievements  in  art  because  he  happens 
to  change  his  subject  from  a  group  of  por- 
traits to  a  landscape,  or  from  a  cattle-scene 
to  a  sunset.  He  would  rather, if  he  regards 
his  works  as  meritorious,  study  to  keep  up 
and  cultivate  that  peculiar  and  typical 
something  which  we  may  call  artistic  iden- 
tity, with  such  chiarO'05curo^\i\i\i^  no  other 
artist  can  exactly  imitate,  as  would  tend 
to  advertise  him,  so  to  speak,  whenever 
one  of  his  works  happened  to  be  examined, 
whether  it  was  labelled  or  not 
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I  have  often  been  surprised  at  the  stress 
which  evolutionists  lay  on  this  resemblance 
of  all  vertebrate  animals  in  their  osseous 
structure  as  a  proof  of  descent  from  a 
common  prototype,  which  again  shows 
their  want  of  shrewdness  and  business 
tact,  as  so  clearly  illustrated  in  the  pre- 
ceding chapter.  They  thus  select  a  char- 
acter or  peculiarity  of  structure  which  is 
only  approximately  alike  in  the  different 
species,  when  they  might  have  fixed  upon  a 
dozen  different  characters  in  which  there 
is  an  absolute  and  unvarying  resem- 
blance even  from  the  fish  up  to  man! 
Professor  Huxley  wrote  an  entire  book — 
MatCs  Place  in  Nature — to  demonstrate 
this  approximate  resemblance  in  the  skele- 
tons and  anatomies  of  man  and  the  higher 
apes.  Now,  this  was  all  useless  and  a 
waste  of  precious  time,  if  we  look  at  it 
correctly.  It  would  not  be  Godlike  or 
workmanlike  or  artistlike,  if  such  an  ap- 
proximate resemblance  did  not  exist.  I 
can  admit  all  Professor  Huxley  teaches 
about  the  peculiar  and  striking  similarity 
existing  between  man  and  the  orang- 
outang, both  as  to  their  cerebral  resem- 
blance and  osseous  conformation,  and  yet 
repudiate  his  absurd  conclusion  that  man 
necessarily  descended  from  the  monkey 
by  transmutation,  and  not  only  from  the 
monkey  but  from  the  tortoise  and  crawfish. 

Why,  then,  I  repeat,  waste  all  this  valu- 
able time  in  writing  a  book  to  demonstrate 
a  partial  resemblance  of  organic  structure 
between  all  vertebrate  animals  when  Pro- 
fessor Huxley  could  have  triumphantly 
pointed  to  the  fact  that  all  vertebrates  have 
ttuo  eyest  Even  a  flounder  when  young 
swims  with  its  back  upward,  with  one  eye 
on  each  side  of  its  head,  but  being  so  flat 
it  soon  forms  the  habit  of  swimming  on 
one  side.  The  lower  eye  then  becomes 
useless  in  that  position,  but  so  determined 
is  this  asymmetric  vertebrate  to  keep  up 


this  universal  character  of  two  eyes,  that 
the  lower  one  crawls  around  or  goes  di- 
rectly through  the  skull,  and  deliberately 
takes  its  place  by  the  side  of  the  upper 
one! 

What  a  brilliant  argument  Professor 
Huxley  could  have  made  on  such  a  persisr 
tent  and  invariable  characteristic  as  two 
eyes,  had  he  but  thought  of  it!  Had  he 
applied  to  me  before  writing  his  book,  I 
could  have  furnished  him  with  a  whole  list 
of  characters  exactly  alike  in  the  thousands 
of  vertebrate  species,  each  one  of  which 
would  have  been  so  superior  in  proving 
that  man  descended  from  a  fish  to  the 
half-rate  resemblance  in  the  backbone, 
phalanges,  and  cerebrum,  and  so  much 
more  convincing,  that  they  should  not  be 
spoken  of  in  the  same  day. 

How  striking  the  resemblance,  for  ex- 
ample, in  the  fact  that  all  vertebrates 
breathe^  and  that,  too,  with  their  mouths 
and  noses!  They  have  all  flve  senses^  and 
that^  tooy  exactly  of  the  same  kind; — all  see 
with  their  eyes,  hear  with  their  ears,  and 
smell  with  their  noses!  What  better  proof 
can  be  asked  for  in  favor  of  a  common 
origin  by  transmutation,  or  of  the  probable 
fact  of  a  single  primordial  prototype?  Not 
one  vertebrate  species,  so  far  as  natural 
history  informs  us,  sees  with  its  nose,  smells 
with  its  eyes,  or  hears  with  its  mouth,  as 
some  of  them  ought  to  do  if  separate  mirac- 
ulous creations!  Why,  such  an  idea  as  an 
infinite  intelligent  Creator  making  two  sep- 
arate species  with  the  same  number  of 
senses,  and  that,  too,  of  the  same  kind,  is 
preposterous!  Even  the  approximate  re- 
semblance in  the  backbone  is  a  clear,  evi- 
dence, with  these  great  scientists,  that  an 
intelligent  God  had  nothing  to  do  with 
them!  Just  look  at  the  fact.  Professor 
Huxley,  that  every  one  of  these  thousands 
of  specific  creatures  live  by  eating,  grow 
by  food-assimilation,  and  then  thipk  of  the 
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startling  resemblance  in  the  fact  that  they 
all  have  veins  and  circulation,  all  come 
into  being  by  birth  and  cease  to  live  by 
dying!  This  does  not  begin  to  fill  out  the 
list  of  absolute  resemblances.  Yet  you 
overlook  all  these  perfect  characters,  which 
n^ould  have  been  so  demonstrably  conclu- 
sive, and  plod  through  Man's  Place  in 
Naturty  all  to  prove  what  any  man  can 
admit  without  stirring  a  hair  on  his  head, 
believing  still  with  unshaken  confidence 
that  he  is  neither  the  son  of  an  ape  nor 
the  great-grandson  of  a  snapping-turtle ! 

Even  if  an  infinite  Creator  did  start  each 
separate  species  by  a  miraculous  creation, 
there  was  not  the  least  necessity  for  or 
propriety  in  a  separate  general  plan  for 
each  specific  form.  Evolutionists  seem  to 
I  ]ook  upon  it  as  an  absolute  necessity,  if  a 
God  originated  the  species,  that  there 
should  be  no  two  alike  as  to  general  type, 
•^— one,  for  example,  should  have  three  eyes 
instead  of  two, — one  should  have  been 
made  with  two  mouths  instead  of  one,-^ 
some  with  one  ear  in  the  middle  of  the 
J'orehead, — others  with  one  eye  in  front 
and  another  behind, — one  having  two 
pairs  of  arms,  and  another  two  spinal  col- 
umns, one  in  front  and  the  other  back.  I 
could  easily  go  on  with  the  list,  if  disposed, 
and  suggest  a  separate  typal  plan  for  each 
specific  form  throughout  the  vertebrate 
sub-kingdom.  The  Creator  could  have 
done  all  this,  had  such  variety  been  His 
object,  just  as  easily  a^  to  follow  the  one 
vertebrate  type.  But  it  shows  really  greater 
artistic  genius  and  more  genuine  wisdom 
in  creating  such  almost  infinite  variety  with 
such  trifling  variation  to  outward  seeming. 
There  would  have  been  no  more  true  genius 
or  workmanship  displayed,  however,  in 
such  meaningless  structural  variations  than 
if  an  artist  in  producing  each  separate 
painting  should  change  pigments  for  the 
same  color,  use  a  different  kind  of  canvas 


for  each  picture,  or  mix  each  separate 
color  with  a  different  kind  of  oil,  and  then 
apply  them  with  brushes  each  made  of  a 
different  kind  of  hair! 

If  an  intelligent  Creative  Will  really  did 
design  and  then  miraculously  produce  by 
fixed  laws  the  various  specific  forms  from 
the  fish  up  to  man,  is  it  not  every  way  rea- 
sonable to  suppose  that  a  part  of  such  de- 
sign and  original  purpose  might  have  been 
to  advertise  Himself,  by  the  monbtic  plan 
of  His  work,  as  the  Author  of  all  organic 
life,  and  thus  to  impress  upon  the  intelligence 
of  His  crowning  work  that  the  same  God 
who  finished  with  man  began  with  the  ver- 
tebrate fish  as  a  modelf    Would  not  man 
as  a  philosopher — as  an  intelligent  and 
thoughtful  student  of  Nature — do  credit  to 
his  exalted  intellectuality  by  recognizing 
and  comprehending  the  Author  of  his  own 
being  even  in  the  lowest  forms  of  the  ver- 
tebrata,  rather  than  to  make  such  identify- 
ing and  necessary  family  resemblance  a 
pretext  for  robbing  Him  of  the  glory  by 
denying  His  existence,  and  then  claiming 
such  an  orderly,  artistic  graduation,  as  the 
designless  product  of  mindless,  will-less, 
senseless  laws  of  Nature  ?    The  very  fact 
of  such  graduation  and  general  typical  re- 
semblance in  all  vertebrate  species  thus 
seems  to  me  to  distinctly  favor  and  point 
to  the  miraculous  production  of  each  origi- 
nal specific  form  by  the  one  Creative  Will, 
and  to  be,  as  I  will  now  show,  directly  opK 
posed  to  the  transmutation  of  the  various 
forms  from  a  single  prototy|>e. 

We  see,  for  example,  distinct  and  com- 
plete breaks  in  the  t)rpical  form  of  anatomy 
between  the  mollusca  and  the  articulata. 
and  between  the  articulata  and  all  verte- 
brate  animals.  According  to  the  hypothesis 
of  miraculous  creations  the  great  Architect 
of  Nature,  working  by  law  and  under  the 
direction  of  infinite  intelligence,  rould,  as 
a  matter  of  course,  either  work  on  a  sio^e 
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t3rpal  plan  and  with  a  graduated  scale  of 
family  resemblance,  as  in  the  vertebrata, 
from  the  dawn  of  life  up;  or  He  could,  if 
according  to  infinite  pleasure  and  from  a 
love  for  variety  and  the  beautiful,  make 
each  species  from  a  separate  typical  model 
and  on  a  distinctly  unique  plan,  just  as  w^U 
as  He  could  originate  one  plan  at  the  start. 
But  natural  selection,  beginning  with  the 
mollusk  and  working  by  the  fixed  law  of 
development  and  transmutation,  would 
naturally  and  necessarily  be  forced  to  keep 
within  the  typal  limit.  Consequently,  it 
would  have  been  impossible  for  transmu- 
tation to  produce  the  abrupt  typical  break 
from  the  mollusk  to  the  crustacean  or  from 
the  crustacean  to  the  vertebrate  form. 

Evolutionists  thus  completely  overthrow 
their  own  principles  of  logic,  and  with  them 
the  whole  argument  based  on  structural 
resemblance.  They  assume  that  the  typi- 
cal similarity  of  all  vertebrate  animals — 
men,  monkeys,  dogs,  marsupials,  seals, 
reptiles,  and  fishes, — is  a  proof  of  trans- 
mutation under  natural  selection,  thus  ab- 
solutely assuming  that  such  a  process  of 
development  as  evolution  must  necessarily 
keep  within  the  type,  or  otherwise  the 
whole  argument  of  anatomical  resemblance 
falls  to  the  ground, — while  at  the  same 
time  claiming  that  the  crab  was  trans- 
muted from  the  oyster  or  its  typal  form, 
and  that  the  fish  was  transmuted  from 
some  one  of  the  invertebrata!  Now,  it 
comes  right  to  this:  either  natural  selec- 
tion could  not  scale  the  barrier  of  sub- 
kingdoms  or  break  over  distant  types,  such 
as  the  leaping  from  the  oyster  to  the  lob- 
ster and  from  the  crab  to  the  ganoid,  or 
else  this  boasred  typical  resemblance  of 
vertebrate  animals  is. not  logically  a  neces- 
sary work  of  evolution;  for  if  evolution 
can  break  through  types,  disregarding  all 
family  resemblance,  as  it  must  have  done 
to  transmute  the  articulata  from  the  mol- 


lusca  or  the  vertebrata  from  the  articulata, 
then  the  necessity  for  the  typal  form  of  all 
vertebrate  animals  as  the  work  of  natural 
selection  is  wiped  .out  at  a  single  sweep, 
and  the  great  evolution  argument  based 
on  comparative  anatomy  is  driven  to  the 
wall: 

It  thus  clearly  follows,  by  taking  the 
anatomical  argument  just  as  evolutionists 
present  it,  that  if  the  family  resemblance 
of  all  vertebrate  animals  is  a  proof  that 
they  could  not  have  been  formed  by  special 
creations^  but  must  have  been  the  work  of 
evolution^  then  the  leaps  or  breaks  from 
one  type  of  structure  to  another,  as  just 
shown,  must  Juive  been  t/ie  works  of  special 
creations^  and  could  not  have  been  the  result 
of  evolution/  If  this  logic,  therefore,  of 
Professor  Huxley,  based  on  a  graduated 
anatomical  type  among  vertebrate  animals 
is  worth  anything  at  all,  it  completely 
shatters  evolution  by  proving  that  the  dis- 
tinct anatomical  breaks  from  one  type  to 
another  must  have  been  the  work  of  mirac- 
ulous creation, since  the  natural  and  logical 
tendency  of  evolution  is  to  follow  type! 
If  the  resemblance  among  vettebrates  is 
necessary  evidence  in  favor  of  evolution, 
then  the  leaps  in  defiance  of  such  resem- 
blance between  the  sub-kingdoms  is  neces- 
sary evidence  of  miraculous  interventions! 
If,  to  avoid  this  pulverizing  consequence 
of  miraculous  creations.  Professor  Huxley 
should  assume  that  evolution  can  easily 
leap  the  chasms  between  those  distinct 
types,  transmuting  a  shad  out  of  a  scylla- 
rian  or  a  shrimp  out  of  a  strombus,  in  de- 
fiance of  all  typal  graduation,  then  where 
is  there  any  necessary  evidence  that  the 
osseous  resemblance  between  the  man 
and  monkey  is  the  work  of  a  principle  or 
law  which  can  just  as  well  make  leaps  as 
not?  Thus,  the  contradictory  logic  of 
evolution  smothers  in  its  own  self-abne- 
gation. 
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The  resemblance,  therefore,  between 
species  of  the  same  genus  and  genera  of 
the  same  family  is  thus  shown  to  be  no 
necessary,  evidence  in  favor  of  evolution, 
but  rather  a  proof  going  to  show  a  unity 
of  design,  and  the  consistent,  harmdnious 
plan  of  one  creative  mind,  since  all  workers 
necessarily  maintain  a  striking  family  re- 
semblance between  their  different  produc- 
tions of  merit  and  skill.  Mr.  Darwin  can 
see  nothing  of  this  unity  of  plan  and  neces- 
sary creative  graduation  in  the  various  ani- 
mal species,  the  very  thing  he  would  be 
the  first  to  point  out  in  the  different  pro- 
ductions of  any  great  artistic  or  architec- 
tural genius.  Rather  than  to  logically  infer 
that  the  same  Creative  Will  which  designed 
and  modeled  the  first  few  simple  beings 
also  organized  other  species,  he  prefers  to 
suppose  it  the  work  of  natural  selection, 
which  will  soon  be  shown  to  be  incapable 
of  the  first  practical  step  toward  transmu- 
tation.    Read  the  following: — 

**  How  inexplicable  is  the  similar  pattern  of  the 
hand  of  a  man,  the  /ool  of  a  dog^  the  wing  of  a  bat, 
XYkQ  flipper  of  a  seal,  on  the  doctrine  of  the  inde- 
pendent act»  of  creation !  How  simply  explained 
on  the  principle  of  the  natural  selection  oi  successive 
slight  variations  in  the  diverging  descendants  from 
a  single  progenitor r^ 

**  The  similar  framework  of  bones  in  the  hand  of 
a  man,  wing  of  a  bat»  fin  of  a  porpoise,  and  leg  of 
a  horse,  .  .  .  and  innumerable  other  facts,  at  once 
explain  themselves  on  the  theory  of  descent  with 
slow  and  slight  successive  modifications/' 

**We  may  further  venture  to  believe  that  the 
several  bones  in  the  limbs  of  the  monkey,  horse, 
and  bat,  were  originally  developed  on  the  principle 
of  utility,  probably  through  the  reduction  of  more 
numerous  bones  [evolution  backward,  again,  ac- 
cording to  Herbert  Spencer,]  in  the^w  of  some 
ancient  fish-like  progenitor  of  the  whole  class y — 
Origin  of  Species,  pp.  i6o,  420. — Animals  and 
Plants,  vol.  i.,  p.  23. 

But  Mr.  Darwin  seems  to  be  careful  to 
go  only  half  way  back  to  the  commence- 
ment of  his  supposed  evolution.  Why  don't 
he  tell  us  to  look  at  the  similarity  between 


the  hand  of  a  man,  wing  of  a  bat,  leg  of  a 
horse,  and  body  of  an  oyster y  or  the  jellatin- 
ous  organism  of  the  ascidia?  Evolution 
can  account  for  no  such  leaps  of  structure; 
whereas,  if  looked  upon  as  the  intelligent 
work  of  a  Creative  Will,  this  graduated 
scale  of  structure  as  well  as  these  infinite 
leaps  in  typical  form  are  at  once  solved  and 
made  to  appear  consistent. 

As  a  clear  proof  that  the  most  allied 
species  ever  found  in  a  state  of  Nature  are 
not  transmutations  the  one  from  the  other, 
we  have  only  to  note  the  fact  that  in  not  a 
single  instance  have  there  ever  been  found 
the  transitional  links  which  would  have 
necessarily  existed  to  lead  to  such  specific 
difference  in  form,  structure,  and  habits. 
It  is  distinctly  taught  by  Mr.  Darwin  in 
many  places  that  evolution  or  natural  se- 
lection can  make  no  sudden  leapSy  but  must 
proceed  in  developing  one  species  from 
another  by  short,  sure,  and  slow  steps : — ^ 

"Natural  selection  acts  only  by  taking  advan- 
tage of  slight  successive  variations.  She  can  never 
take  a  great  and  sudden  leap,  but  must  advance  by 
short  and  sure  though  slow  steps,** — Origin  of 
Species,  p.  156. 

Then,  it  follows,  as  there  are  no  tw*o 
species  in  the  world,  and  never  have  been, 
as  proved  by  the  fossil  record,  so  near  to- 
gether that  they  would  not  constitute  "^ 
great  and  sudden  leafy*  it  becomes  the  most 
complete  refutation  of  this  theory  of  trans- 
mutation by  natural  selection,  unless  evo- 
lutionists shall  find  two  species  somewhere 
on  earth  or  embedded  in  the  geologic  strata 
with  their  transitional  forms  composed  of 
such  ^^ slight  successive  modifications'*  and 
such  *'*' short  and  sure  though  slow  steps" 
as  would  be  possible  to  result  as  the  work 
of  natural  selection.  Such  a  thing  has 
never  been  seen,  nor  anything  bearing  the 
least  resemblance  to  such  transitional  grad< 
nations. 

What  clearer  and  more  distinct  orer- 
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throw  of  the  entire  system  of  evolution  can 
the  world  ask  than  this  reiterated  statement 
of  Mr.  Darwin  that  natural  selection  "can 
never  take  a  great  and  sudden  leap^^  but 
**acts  only  by  taking  advantage  of  slight 
successive  variations"?  No  evolutionist 
thinks  of  doubting  but  that  the  hiatus  be- 
tween two  sub-kingdoms,  such  as  that  be- 
tween the  articulata  and  vertebrata,  even 
after  the  closest  possible  alliance  is  im- 
agined, would  constitute  a  "great  and  sud- 
den leap,"  even  greater  than  any  monstros- 
ity ever  heard  of  has  produced.  Mr.  Darwin 
thus  gives  up  the  whole  theory  of  transmu- 
tation, by  proclaiming  to  the  world  in  nu- 
merous passages  that  the  "great  and  sudden 
leap"  unavoidably  required  between  two 
distinct  types  of  anatomy  could  never  have 
been  taken  by  natural  selection!  Until, 
therefore,  he  or  Professor  Huxley  shall 
contrive  some  way  of  proving  that  the 
changes  from  a  moUusk  to  a  crustacean 
and  from  a  crustacean  to  a  (ish  would  not 
constitute  a  "great  and  sudden  leap,"  we 
shall  be  obliged  to  regard  the  citadel  of 
evolution  as  voluntarily  surrendered  by  the 
very  engineer  who  built  the  works.  Not 
only  so,  but  in  the  next  chapter  I  will  give 
an  unequivocal  demonstration  from  Pro- 
fessor Haeckel,  the  great  German  apostle 
of  evolution,  that  an  articulate  animal  can 
not  by  any  possible  transmutation  change 
to  a  vertebrate,  but  that  each  sub-kingdom 
is  unavoidably  and  irrevocably  confined  to 
the  "type  of  its  tribe."  If  this  is  not  done 
by  unmistakable  citations,  then  the  reader 
has  my  full  permission  to  believe  nothing 
in  this  book. 

Every  now  and  then  we  hear  through 
evolution  sources  of  the  discovery  of  some 
new  animal  which  is  an  absolute  connect- 
ing link  between  certain  species, and  which 
settles  the  question  of  transmutation! 
Now,  I  want  to  inform  these  evolution 
sensationalists  once  for  all  that  these  scien^ 


I  tific  surprises  are  all — well,  I  will  be  mild 
and  call  it  self-deception,  though  it  deserves 
a  stronger  epithet.  I  have  carefully  fol- 
lowed up  these  "conclusive  proofs  of  evo- 
lution "  for  years,  and,  taking  them  in  their 
most  exaggerated  representations,  they  in- 
variably leave  chasms  on  either  side  of 
such  new  forms,  or  between  them  and  the 
species  they  are  claimed  to  connect,  so  vast 
that  it  would  take  many  monstrosities  and 
even  thousands  of  such  "slight  variations" 
and  "short"  steps  as  Mr.  Darwin  teaches 
to  form  the  most  rickety  bridge  from  one 
to  the  other.  One  of  the  most  astounding 
recent  discoveries  is  the  arcAaopteryx, 
claimed  with  a  great  flourish  of  evolution 
trumpets  to  be  the  true  connecting  link 
between  birds  and  reptiles.  Yet  it  is  so 
different  from  a  true  bird  and  so  far  re- 
moved from  a  genuine  reptile  that  it  would 
require  a  number  of  well  developed  mon- 
strosities to  make  the  connection  either 
way,  to  say  nothing  of  the  almost  infinite 
number  of  Mr.  Darwin's  "  slight  successive 
modifications," — the  only  way  natural  se- 
lection is  supposed  to  work. 

Now,  if  there  never  had  been  such  a 
connecting  link  between  the  form  of  the 
reptile  and  the  bird  as  the  archaeopteryx, 
or  between  the  bird  and  the  nlammal  as 
the  cheiropter,  I  would  say  unhesitatingly 
there  surely  ought  to  have  been,  and  that 
the  work  of  the  Creator  was  incomplete, 
and  altogether  unlike  the  conception  we 
would  naturally  form  of  true  artistic  work- 
manship in  the  graduation  of  the  verte- 
brate type.  As  weak  an  artificer  and  as 
poor  an  inventor  as  I  am,  I  can  conceive 
of  scores  of  organic  beings  which  might 
have  naturally  and  consistently  formed 
legitimate  connecting  links  between  many 
genera,  orders,  and  classes,  which  at  pres- 
ent exhibit  "great  and  sudden  leaps,"  hav- 
ing chasms  out  of  due  artistic  proportion 
to  the  sliding  scale  of  structure  and  family 
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resemblance  at  other  points  of  the  gradua- 
tion. I  can  easily  conceive,  for  example, 
of  a  compound  species,  with  the  head  and 
forked  tongue  of  the  serpent,  the  scales 
and  fins  of  the  fish,  the  wings  and  quills 
of  a  bird,  and  the  mammae  and  tail  of  the 
wolf.  The  Creative  Will  may  have  formed 
many  such  connecting  links  and  compound 
species,  which  have  disappeared  from  the 
earth.  Evolutionists,  therefore,  will  not 
surprise  as  much  as  they  will  gratify  me 
by  increasing  the  number  of  these  ana- 
tomical links,  since  in  so  doing  they  will 
but  expand  the  evidence  that  the  entire 
graduated  scale  of  organic  being  was  the 
monistic  work  of  one  great  Creative  Mind 
rather  than  the  purposeless  achievement  of 
a  mindless  and  will-less  force  of  Nature. 

The  truth  is,  the  archaopteryx  is  but 
another  species  of  another  distinct  genus, 
ranking  as  a  separate  order  if  not  a  distinct 
class  of  animals,  as  much  so  as  the  bat.  It 
is  therefore  nonsense  for  a  naturalist  to 
speak  of  some  newly  discovered  animal, 
living  or  fossilized,  sufficiently  distinct 
from  all  known  species  to  be  ranked  as  a 
separate  genus,  order,  or  class,  being  a 
^* connecting  link "  in  any  sense  meant  by 
evolution. 

Professor  Huxley  thinks  tlierc  once  lived 
a  being  which  may  be  called  a  jnan-ape  or 
the  speechless  man,  which  connected  the 
quadrumana  with  the  human  form,  and 
evolutionists  are  just  now  extremely  anx- 
ious to  unearth  this  "connecting  link**  from 
some  gravel-bank  or  cave-deposit,  thinking 
thereby  to  settle  the  pedigree  of  man  as  a 
lineal  descendant  of  the  monkey.  But  I 
will  here  assure  them,  and  save  Professor 
Huxley  and  his  coadjutors  a  good  deal  of 
doubtful  digging,  that  when  they  have 
found  this  man-ape  they  will  have  .only 
discovered  an  additional  genus  or  family, 
of  animals  which  the  All  wise  Artist  and 
Architect  of  Nature  saw  fit  to  construct  as  . 


another — possibly  the  final — experimental 
model,  before  finishing  His  work  in  the 
creation  of  His  own  image  and  likeness.  I 
therefore  admit  this  man-ape  in  advance, 
and  make  this  suggestion  out  of  pure  kind- 
ness, to  save  these  naturalists  the  trouble 
of  any  further  excavation. 

As  an  unanswerable  proof  that  species 
were  separate  creations  and  not  the  work 
of  evolution,  we  have  only  to  look  at  the 
well  known  fact  that  Nature  has  drawn 
an  indelible  line  of  demarkation  between 
them.  However  nearly  allied  they  may 
be  in  the  scale  of  creative  graduation,  or 
however  much  they  may  resemble  each 
other  in  the  form  and  outline  of  their 
anatomy,  they  can  not  hybridize  and  thus 
produce  between  theip  a  single  new  spe- 
cies,— notwithstanding,  if  Darwinism  be 
true,  there  must  have  been  a  thousand  dif- 
ferent gradations  called  varieties  in  the 
course  of  Nature  between  two  of  the  most 
intimately  blended  species ! 

By  methodical  selection  and  careful  sep- 
aration of  peculiarly  marked  and  diverging 
offspring  a  species  may  be  greatly  changed 
in  form  and  appearance,  as  seen  in  the 
various  breeds  of  pigeons,  such  as  pouters, 
carriers,  tumblers,  fantails,  &c.,  and  in  the 
beautiful  forms  of  swine,  sheep,  and  cattle. 
But  it  is  a.well  kno.wn  fact  among  breeders 
and  fanciers  that  all  such  varieties  are  as 
fertile  among  each  other  or  with  the  nor- 
mal form  of  the  species  as  the  normal  in- 
dividuals are  among  themselves.  In  fact, 
it  is  often  the  case  that  such  methodically 
selected  breeds  are  actually  improved  in 
fertility. 

How  different  it  is  in  the  coerced  min- 
gling of  Nature's  true  species  by  man's  in- 
tervention. A  single  cross  may  be  effected, 
as  in  the  case  of  the  mule  or  hmny,  but 
such  hybrids  are  perfectly  sterile,  both 
among  themselves  and  with  the  parent 
forms.     Could  a  breed  of  mules  be  pro- 
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duced  which  would  hybridize,  as  is  the 
case  with  the  numberless  artificial  breeds 
of  cattle,  pigeons,  &c.,  then  a  true  connect- 
ing link  between  two  of  Nature's  species 
would  for  the  first  time  be  found. 

In  a  state  of  Nature,  or  beyond  man's 
control,  no  such  attempt  at  hybridization 
ever  occurs  or  would  be  made  between  the 
most  nearly  allied  species,  such  as  the  wild 
ass  and  the  zebra  or  the  zebra  and  quagga, 
even  were  they  to  run  in  herds  together; 
and  thus  Nature  herself  has  erected  a 
double  wall  of  separation  between  all  spe- 
cies, showing  that  there  never  could  have 
existed  numberless  grades  of  connecting 
links  between  them,  as  must  have  been 
the  case  under  the  slight  successive  steps 
of  natural  selection  spoken  of  by  Mr.  Dar- 
win, or  else  such  transitional  links  could 
be  reproduced  by  hybridization. 

Until,  therefore,  breeders  shall  produce 
such  varieties  by  methodical  selection  as 
shall  show  some  indications  of  sterility 
(the  exact  opposite  of  the  result  so  far),  or 
else  produce  a  fertile  species  of  hybrids, 
Mr.  Darwin's  theory  of  descent  by  adapta- 
tion is  not  only  not  aided  in  the  least  by 
the  remarkable  exploits  of  the  breeder, 
but  his  assumption  of  the  possible  trans- 
mutation of  species  is  absolutely  dis- 
proved. ,  . 

Professor  Huxley  himself  declares  that 
if  it  can  be  shown  that  such  sterility  can 
not  be  produced  between  breeds  artificially 
selected,  "  I  hold  that  Mr,  Darwin* s  hy- 
pothesis would  be  utterly  shatter ed^ — (On 
ih£  Origin  of  Specie Sy  p.  141.)  If,  there- 
fore, we  may  judge  from  the  past,  which 
shows  no  tendency  to  sterility  among  the 
most  divergent  artificial  breeds,  but,  in 
many  cases, right  the  opposite,or  increased 
fertility,  we  may  logically  declare  that 
Professor  Huxley's  condition  is  already 
fairly  complied  with,  judging  from  the 
preponderance  of  evidence,  and  that  "Mr. 


Darwin's  hypothesis,"  therefore,  is  "utterly 
shattered."  At  all  events,  evolutionists 
have  to  assume  that  the  future  will  pro- 
duce results  in  artificial  breeding  the  exact 
opposite  6f  the  la?t  hundred  years, in  order 
to  give  the  least  basis  to  Mr.  Darwin's 
theory. 

I  therefore  declare,  by  the  authority  of 
Professor  Huxley,  that  Mr.  Darwin's  hy- 
pothesis remains  "utterly  shattered"  until 
such  time  as  he  or  his  coadjutors  shall 
produce  the  result  stipulated,  namely,  the 
sterility  of  artificially  produced  breeds 
among  themselves  and  crossed  with  the 
normal  form,  thus  making  them  to  re- 
semble natural  species. 

Professor  Huxley  ought  to  be,  however, 
too  good  a  logician  to  insist  on  oyxt  promnc^ 
a  negative^  as  he  here  does  when  he  savs: 
"if  it  could  be  proved,  not  only  that  this 
has  not  been  done  but  that  //  can  not  be  done 
...  I  hold  that  Mr.  Darwin's  hypothesis 
would  be  utterly  shattered."  This  looks 
very  much  as  if  the  Professor  wanted  to 
make  it  as  unnecessarily  difficult  as  pos- 
sible for  the  opponents  of  evolution !  Why 
does  he  stipulate  so  carefully  about  our 
proving  "that  this  has  not  been  dom**  when 
Mr.  Darwin  and  all  evolution  authorities, 
including  Professor  Huxley  himself,  admit 
that  such  a  thing  as  a  sterile  breed  has 
never  been  artificially  produced?  He 
might,  then,  show  himself  a  candid  oppo- 
nent, and  oblige  us  by  leaving  out  that 
part  of  the  contract!  It  is  childish  to  ask 
us  to  prove  what  he  already  admits  as  a 
fact !  As  to  the  other  part  of  his  stipula- 
tion, that  is,  for  us  to  prove  "  that  it  can 
not  be  done**  I  must  insist  that  it  smacks  a 
good  deal  of  the  absurd.  I  can  not  prove, 
and  it  is  not  supposed  to  be  my  place  to 
prove,  but  that  Mr.  Darwin  or  his  lineal 
descendants  may  some  time  or  other  suc- 
ceed in  turning  a  pigeon  inside  out,  and 
still  making  it  breed;  and  it  is  not  my 
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business  to  undertake  to  establish  this 
negative!  Should  he  base  a  great  revo- 
lutionary scientific  theory  upon  such  an 
absolutely  preposterous  assumption,  Prof. 
Huxley  ought  to  know,  and  I  think  does 
know,  that  it  would  be  exclusively  Mr. 
Darwin's  business  to  prove  it,  or  else  his 
"hypothesis  would  be  utterly  shattered'^ 
till  he  did! 

Evolutionists  have  somehow  or  other 
secured  a  reputation  for  candor, and  square 
logical  argument;  but  I  deny  that  this 
reputation  has  been  justly  earned,  judg- 
ing from  the  above  specimen.  Professor 
Huxley  would  laugh  at  an  opponent  who 
professed  to  believe  in  miracles,  but  who, 
after  admitting  that  no  miracle  had  ever 
yet  been  performed,  should  then  ask  the 
Professor  to  prove  "that  it  has  not  been 
done"!  or  who  would  gravely  concede  that 
»  his  belief  in  the  possibility  of  a  miracle 
"would  be  utterly  shattered"  if  Professor 
Huxley  would  only  prove  "  that  it  can  not 
be  done"!  I  guarantee  that  this  great 
anatomist  would  read  his  opponent  a  brief 
lecture  on  the  elements  of  log'.c  by  inform- 
ing him  that  since  he  had  admitted  that  a 
miracle  had  nef  er  been  performed,  it  was 
but  a  fair  presumption  that  such  a  thing 
could  not  occur;  and  that  instead  of  ask- 
ing  an  unbeliever  in  supernatural  interven- 
tion to  prove  miracles  impossible,  it  was 
his  business  to  assume  the  onus probandiy 
and  prove  that  a  result  could  occur  in  the 
future  which  he  admitted  had  never  taken 
place  in  the  past, —  ending  with  the  em- 
phatic suggestion  that  his  hypothesis  of 
miraculous  intervention  must  necessarily 
remain  "shattered"  unconditionally,  till 
such  proof  was  produced!  Are  we  not, 
then,  fairly  justified  in  proclaiming  to  the 
world,  on  the  testimony  and  by  the  author- 
ity of  Professor  Huxley,  since  all  evolu- 
tionists admit  that  a  sterile  species  or 
variety  has  never  been   produced   artifi- 


cially, that  "Mr.  Darwin's  hypothesis"  is 
noWy  will  be  to-morrmo^  and  must  remain 
forever  "utterly  shattered,"  unless  such 
proof  of  sterijity  is  forthcoming  ? 

I  will  not  waste  a  long  argument  on  the 
achievements  of  the  breeder  and  the  fan- 
cier, thp  importance  of  which  has  been  so 
often  and  so  much  exaggerated  in  support 
of  evolution.  No  man  knows  better  than 
Mr.  Darwin  that  the  pigeon-fancier  could 
not  make  the  least  improvement  in  the 
form  or  color  of  a  dovecote  pigeon  except 
by  first  noticing  some  slight  chance  varia- 
tion from  the  normal  color  or  fonn,  which 
might  happen  to  occur,  and  then  separat- 
ing and  breeding  from  that  individual  and 
its  descendants  having  the  same  peculiar- 
ity, and  thus  exaggerating  that  peculiar 
character,  whatever  it  might  be,  from  gen- 
eration to  generation,  by  constantly  sepa- 
rating and  breeding  from  such  individuals 
as  possessed  it  in  the  most  marked  degree. 

Should  a  fancier  act  on  the  principle 
and  plan  of  Nature,  according  to  Mr.  Dar- 
win's law  of  natural  selection,  and  preserve 
only  the  hardiest,  strongest,  or  ablest- 
bodied  pigeons,  paying  no  attention  to  any 
casual  peculiar  form  of  beak,  head,  crop, 
or  tail,  leaving  all  the  species  to  cross  and 
freely  intermingle  with  the  bare  exception 
of  following  natural  selection  and  weejiing 
out  the  weak  and  puny  individuals  just  as 
survival  of  the  fittest  is  supposed  to  do,  he 
would  never  succeed  in  producing  the 
slightest  difference  in  the  present  form  and 
appearance  of  the  pigeon,  if  he  and  his 
successors  should  follow  this  course  for  a 
million  generations!  Mr.  Darwin  and  Pro- 
fessor Huxley  both  know  this  statement  to 
be  literally  true.  Can  any  one  be  so  de- 
void of  reason  or  so  blinded  by  the  theory 
of  evolution  as  to  suppose  that  a  succes- 
sion of  even  a  million  fanciers,  working 
twenty-five  years  apiece,  commencing  with 
our  common  dovecote  pigeons  and  treating 
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them  exactly  as  Nature  treats  her  species, 
in  preserving  only  the  fittest,  the  strongest, 
and  the  ablest-bodied,  subjecting  ihem  at 
the  same  time  to  every  conceivable  variety 
of  conditions,  could  produce  a  tumbler, 
carrier,  pouter,  or  fantail,  or  the  slightest 
change  in  form  or  color?  If  not,  is  it  not 
the  clearest  demonstration  that  Nature, 
acting  on  the  same  plan  precisely,  could 
never  have  transmuted  the  wild-rock 
pigeon  into  our  common  dovecote?  Yet 
evolution  teaches  that  natural  selection — 
with  no' intelligence,  prevision,  choice,  or 
judgment,  without  the  power  of  separation, 
and  with  no  means  of  preventing  free  in- 
tercrossing, can  not  only  do  what  a  million 
intelligent  men  working  in  succession  could 
not  do,  but  is  entirely  competent  to  trans- 
mute a  pigeon  into  a  hawk,  a  robbin  into 
a  goose,  or  a  sparrow  into  an  eagle ! 

Mr.  Darwin  admits  that  under  Nature 
the  doveqote  pigeon  has  not  undergone  the 
least  change  for  thousands  of  years,  exist- 
ing as  it  has  in  all  varieties  of  climate  from 
the  far  north  and  south  to  the  equator. 
He  says: — 

"Dovecote  pigeons  have  remained  unaltered 
from  time  immemorial y — Animals  and  Plants, \o\, 
L,  p.  270. 

Now,  if  dovecote  pigeons,  living  under 
the  greatest  diversity  of  conditions  and 
climate,  feeding  upon  all  varieties  of  food, 
possessing  an  organization  more  susceptible 
of  variation  or  liable  to  undergo  change 
than  any  known  animal,  shall  still  remain 
"unaltered  from  time  immemorial,"  pray 
how  long  would  it  probably  take  to  change 
a  blue  rock-pigeon  into  a  dovecote,  with 
no  more  diversified  conditions  or  environ- 
ments, to  say  nothing  about  the  transmuta- 
tion of  the  thousands  of  species,  genera, 
families,  and  orders  of  biids,  ranging  from 
the  smallest  of  the  trochilidae  up  to  the 
ostrich,  from  some  kind  of  a  reptile  i  The 
mere  propounding  of  such  a  question,  in 


connection  tvith  the  fact  just  quoted  from 
Mr.  Darwin,  is  sufficient  to  show  the  prac- 
tical impossibility  of  transmutation  under 
natural  selection.  If  no  change  has  been 
l>roduced  in  the  dovecote  pigeon  for  five 
thousand  years,  under  the  most  favorable 
situations  and  conditions  for  divergence, 
it  is  but  fair  to  assert  that  under  naturaJ 
selection  no  change  has  ever  been  pro- 
duced since  this  species  was  originally 
created.  If  Mr.  Darwin  admits,  as  he 
does,  that  a  species  with  the  most  sensi- 
tively varying  organism  can  thus  have  ex- 
isted under  the  greatest  variety  of  con- 
ditions and  environments  for  five  thousand 
years,  or  "  from  time  immemorial,"  with- 
out the  least  change,  it  completely  over- 
throws the  hypothesis  of  specific  transmu- 
tation, until  such  time  as  positive  proof 
shall  be  adduced  going  to  show  beyond  a 
peradventure  where  some  one  species  has 
been  transmuted  into  another. 

Another  fact,  before  leaving  this  point, 
must  not  be  overlooked  in  this  estimate 
of  the  dovecote  pigeon.  Tens  of  thousands 
of  fancy  and  peculiar  artificially  bred 
pigeons  have  been  constantly  escaping, 
from  time  to  time,  from  the  aviaries  of  the 
rich  and  noble  of  all  lands  and  through- 
out all  historic  ages,  mingling  with  the 
normal  dovecotes,  as  every  man  will  admit 
who  is  conversant  with  the  subject, — and 
thus  adding  the  impetus  of  their  already 
partially  divergent  structures  to  any  ten- 
dency which  might  exist  among  dovecotes 
toward  forming  a  new  breed,  thus  proving 
that  no  such  a  tendency  exists  in  Nature 
or  ever  has  existed!  It  rather  demons 
strates  that  the  tendency  is  exactly  the 
opposite,  since  not  the  slightest  remnant 
of  such  artificial  forms  can  be  traced 
among  present  pigeons. 

There  is  not  the  least  doubt,  from  the 
facts  here  hinted,  if  a  thousand  of  the 
most  perfectly  bred  carriers  and  a  thou- 
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sand  pure  fantails  were  let  loose  in  a  vil- 
lage where  there  was  an  equal  number  of 
dovecotes,  that  not  a  vestige  of  the  tail  of 
the  one  or  the  beak  of  the  other  would  be 
visible  in  their  descendants  even  in  ten 
years  after  they  were  free  to  intermingle. 
Thus,  the  direct  tendency  of  every  ab- 
normal form  in  a  species  is  to  revert  to 
the  normal  type,  which  is  the  exact  oppo- 
site of  evolution,  and  a  flat  contradiction 
of  the  possibility  of  transmutation. 

If  it  be  a  law,  as  I  have  here  stated,  that 
an  abnormal  divergence  in  a  species  tends 
to  revert  to  the  normal  form  instead  of 
tending  to  perpetuate  itself,  then  Mr.  Dar- 
win's assumption  of  a  tendency  toward 
transmutation  would  be  to  suppose  two 
laws  of  Nature  acting  in  direct  contradic- 
tion of  each  other,  which  is  utterly  impos- 
sible. Hence,  the  overthrow  of  the  trans- 
mutation  of  species  is  clearly  established 
by  the  natural  tendency  of  all  abnormities 
to  subside  into  the  normal  type  after  a  few 
generations.  Evolution  does  not  and  can 
not  exist  as  a  law  of  Nature  if  this  ten- 
dency to  revert  to  the  normal  type  be  true, 
since  the  two  tendencies  are  in  absolute 
conflict. 

I  shall  therefore  leave  the  exploits  of  the 
fancier  and  breeder  and  the  result  of  their 
efforts  at  methodical  selection,  with  the 
simple  remark  that  all  such  achievements 
are  necessarily  confined  to  specific  limita- 
tions,— never  have  transcended  and  never 
can  overstep  the  boundary  of  a  species, — 
and  can  exist  no  longer  than  the  careful 
efforts  of  the  breeder  and  fancier  continue; 
and  that  all  argument  based  thereon  sup- 
posed to  favor  evolution  results  from  an 
erroneous  conception  of  Nature  and  her 
laws. 

I  now  invite  the  reader  to  the  argument 
based  on  paleontology  and  the  geologic 
record.  I  have  no  controversy  M'ith  evolu- 
tionists in  rtgard  to  the  age  of  the  earth,  or 


the  mode  in  whicli  the  superimposed  strata 
of  the  geologic  formations  were  produced 
Neither  shall  I  enter  into  the  discussion  of 
Genesis  or  the  signification  of  the  creative 
"days"  of  Moses.  I  am  willing  to  take 
any  view  of  the  geologic  order,  gradation, 
and  succession  of  species,  which  best  suits 
evolutionists,  and  will  undertake  to  show 
from  the  paleontojogic  argument,  placed 
in  its  strongest  light,  that  it  positively  and 
logically  contradicts  the  fundamental  prin- 
ciples of  evolution,  and  absolutely  over- 
throws the  system. 

It  has  just  been  shown  that  the  gradua- 
tion in  the  anatomy  of  the  various  verte 
brate  species,  forming  an  inclined  plane  or 
sliding  scale  of  structure,  was  directly  in 
favor  of  the  intelligent  miraculous  produc- 
tion of  each  specific  form,  while  it  was 
also  shown  to  be  entirely  inconsistent  with 
the  idea  of  natural  selection,  since  such  a 
law  can  make  no  leaps  such  as  those  which 
would  have  necessarily  occurred  between 
typal  forms.  Hence,  as  the  miraculous 
creation  of  the  various  species  has  been 
proved  to  have  a  scientific  basis,  in  the 
necessary  creation  or  one  species,  and 
since  such  miraculous  intervention  is 
clearly  established  as  the  only  logical  or 
rational  process  supposable  in  accounting 
for  the  alternate  breaks  and  graduations 
from  the  moneron  up  to  man,  there  is  noth- 
ing at  all,  therefore,  inconsistent  with  di- 
vine wisdom  or  infinite  intelligence  in  the 
supposition  that  the  creation  of  species 
should  have  taken  place  at  different  epochs 
of  the  earth's  history,  beginning  with  the 
lower  forms  of  sponges,  polyps,  mollusks, 
and  so  on  upward  as  the  earth's  crust  be- 
came suited  for  more  highly  organized 
beings. 

The  enormous  intervals  of  time  supposed 
to  have  elapsed  between  the  origin  of  one 
and  another  of  those  lower  forms  of  life, 
or  between  the  deposition  of  the  strata 
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containing  them,  though  they  seem  im- 
mense to  us,  are  as  but  a  watch  of  the 
night  when  it  is  past  to  the  all-seeing  eye 
of  Him  whose  self-existent  duration  is 
from  eternity  to  eternity. 

At  however  remote  a  period  those  lower 
forms  of  life  were  originally  produced,  and 
in  whatever  geologic  deposits  their  remains 
are  now  found,  there  is  one  great  and  cen- 
tral truth  pervading. the  entire  history  of 
fossils  which  no  evolutionist  will  dispute, 
and  that  is,  that  all  such  species  at  their 
genesis  or  first  appearance  in  any  geologic 
formation,  are  as  perfectly  developed  and 
as  highly  organized  as  they  are  ever  after- 
ward found  in  subsequently  deposited 
strata.  For  example,  the  earliest  fish — 
the  ganoid — found  in  the  lowest  geologic 
deposits  of  the  Devonian  age,  was  as  per- 
fectly formed  and  as  highly  organized  as 
our  present  species  of  ganoids — the  gars 
and  sturgeons.  At  the  earliest  appearance 
of  every  species  in  the  history  of  the  earth's 
crust,  the  remains  are  found  not  only  as 
highly  organized  and  as  perfectly  differen- 
tiated as  they  ever  afterward  occur,  but  in 
most  cases  they  are  more  completely  de- 
veloped and  of  larger  and  more  powerful 
organization  than  they  are  ever  found  to 
be  in  subsequent  geologic  strata,  so  that 
degeneration  is  the  rule  rather  than  trans- 
mutation to  higher  organisms. 

How  clearly,  then,  does  the  fact  that 
all  species  at  their  genesis  on  earth  are  at 
their  best  go  to  show  their  origin  by  direct 
creation !  How  demonstrably  does  it  assert 
that  species  could  not  have  come  by  grad- 
ual development  from  lower  forms  of  be- 
ing, since  not  a  scintilla  of  such  evidence 
can  be  found  in  the  geologic  record  in  the 
form  of  proper  transitional  developments ! 
Is  it  at  all  likely  that  the  thousands  of  fos- 
sil species  which  have  been  found  in  the 
rocks,  and  the  same  species  which  have 
been  subsequently  traced  in  hundreds  of 


instances  in  succeeding  orders  of  strata, 
should  all,  without  exception,  appear  at 
their  best  at  the  start,  if  they  came  into 
being  as  evolution  teaches?  If  evolution- 
ists could  name  a  single  paleontologic  fact 
as  strong  in  favor  of  the  transmutation  of 
the  higher  specific  forms  from  the  lower  as 
is  this  well  authenticated  fact  which  points 
so  unmistakably  to  the  miraculous  creation 
of  each  species,  they  might  well  assert,  as 
did  Professor  Huxley  in  his  recent  course 
of  lectures  in  New  York,  that  the  fossil 
record  furnishes  "demonstrative  evidence" 
of  such  transmutation  of  species. 

The  assumption  of  evolutionists  that  the 
graduated  scale  shown  in  the  anatomical 
structures  of  organic  beings  is  in  favor  of 
transmutation  and  opposed  to  miraculous 
creations  has  been  fully  refuted  in  the 
early  part  of  this  chapter,  and  such  grada- 
tion of  structure  has  been  made  clearly 
to  point  toward  creative  plan  and  intelli- 
gence. Hence,  logically, the  successive  first 
appearance  of  different  species  following 
each  other  from  the  lower  toward  the 
higher  in  the  geologic  formations  could 
have  as  easily  resulted  from  creation  by 
infinite  intelligence,  in  six  epochs  or  ages, 
as  to  have  been  formed  in  six  literal  days, 
or  all  at  one  fiat.  These  facts,  taken  in 
connection  with  the  entire  absence  of  any 
transitional  forms  between  species  which 
would  not  each  constitute  a  ^^ great  and  sud* 
den  /r^,**  surpassing  any  known  monstros- 
ity,with  that  other  fact  that  all  species  are 
at  their  greatest  perfection  at  their  genesis, 
must  show  the  wild  and  reckless  character 
of  Professor  Huxley's  assertion  that  any 
such  graduation  could  constitute  "demon- 
strative evidence  of  evolution,"  or  even 
proof  of  the  weakest  circumstantial  char- 
acter. 

To  make  it  "demonstrative  evidence  of 

evolution,"  it  should  be  shown  that  species 

« 

could  not  possibly  have  come  into  exist* 
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cnce  in  any  other  way,  whereas  everybody 
knows  they  could  have  come  by  miracu- 
lous creation,  and  most  probably  did  so 
come,  since  Mr.  Darwin  admits  the  first 
species  to  have  thus  originated!  Professor 
Huxley,  even,  admitted  in  his  New  York 
lectures  that  these  species  of  the  *hippus 
might  have  been  created  by  direct  inter- 
position of  miraculous  power,  though  he  is 
careful  to  add  that  such  an  hypothesis 
would  not  be  "scientific"!  Who  cares 
whether  it  is  scientific  or  not?  If  there  is 
another  possible  way  foi  them  to  have 
originated,  then  evolution  utterly  falls 
short  of  a  demonstration.  Can  not  this 
great  logical  scientific  lecturer  see  this? 

While  Professor  Huxley  admitted  in  the 
lectures  just  referred  to  that  the  earlier 
fossil  remains  of  animals,  such  as  those 
mammoth  lizards,did  not  prove  evolution, 
owing  to  the  want  of  transitional  forms 
connecting  them,  he  consoled  himself  and 
his  friends  with  the  belief  that  they  did 
not  disprove  it,  since,  if  evolution  were 
true,  such  gradation  of  forms  should  exist, 
and  that  owing  to  the  "imperfection  of  the 
geologic  record,"  the  breaks  between  these 
species  had  to  be  filled  by  imaginary  num- 
berless transitional  forms  which  have  never 
been  found.  He  even  went  so  far  as  to 
admit  that  the  fossil  remains  of  the  great 
flying  lizards  such  as  the  pterodactyl, 
and  other  enormous  creatures  such  as  the 
ichthyosauria,plesiosauria,compsognathus, 
&c.,  were  not  direct  proofs  of  evolution, 
since  they  do  not  occur  in  successive  se- 
ries of  deposits  corresponding  with  their 
gradation  of  specific  structure.  I  will 
quote  his  language,  so  the  reader  need  not 

take  my  paraphrase  of  it.    He  says: — 

"If  we  take  the  particular  case  of  reptiles  and 
birds,  upon  which  I  dwelt  at  length,  we  find  in  the 
mesozoic  rocks  animals  which,  if  ranged  in  series, 
would  so  completely  bridge  over  the  interval  be- 
tween the  reptile  and  the  bird  that  it  would  be 
hard  to  say  where  the  reptile  ends  and  where  the 


bird  begins.  Evidence  so  distinctly  favorable  as 
this  of  evolution  is  far  weightier  than  that  upon 
which  men  undertake  to  say  that  they  believe  many 
important  propositions;  but  it  is  not  the  highest 
kind  of  evidence  attained,  for  this  reason,  that,  as 
it  happens  the  intermediate  forms  to  which  I  have 
referred  do  not  occur  in  the  exact  order  in  which 
they  ought  to  occur  if  they  really  had  formed  steps 
in  the  progression  from  the  reptile  to  the  bird;  that 
is  to  say,  we  find  these  forms  in  contemporaneous 
deposits,  wJureas  the  requirements  of  the  demon^ 
strative  evidence  of  evolution  demand  that  we  should 
find  the  series  of  gradations  between  one  group  of 
animals  and  another  in  such  order  as  they  most 
have  followed  if  they  had  constituted  a  succession 
of  stages  in  time  of  the  development  of  the  form 
at  which  they  ultimately  arrive.  That  is  to  say. 
the  complete  evidence  of  the  evolution  of  the  bird 
from  th^  reptile — what  I  call  the  demonstrative 
evidence,  because  it  is^  the  highest  form  of  this  class 
of  evidence ;  that  evidence  should  be  of  this  char- 
acter, that  in  some  ancient  formation  reptiles  alone 
should  be  found;  in  some  later  formations  birds 
should  first  be  met  with,  and  in  the  intermediate 
forms  we  should  discover  in  regular  succession 
forms  which  I  pointed  out  to  you  which  are  inter- 
mediate between  the  reptiles  and  the  birds." 

This  seems  to  be  a  frank  statement,  and, 
at  the  same  time,  a  very  damaging  one  to 
the  theory  which  the  lecturer  was  laboring 
to  support.  He  practically  admits  that  all 
animals  found  fossilized  prior  to  the  gene- 
sis of  mammals  have  occurred  so  irregu- 
larly and  indiscriminately  in  the  various 
strata  that  they  fail  to  keep  up  the  proper 
succession  required  by  evolution  or  the 
demands  of  Mr.  Darwin's  law  of  transmu- 
tation. Hence,  according  to  Professor 
Huxley's  own  admission,  this  part  of  the 
fossil  record,  or  the  formations  prior  to  the 
appearance  of  mammals,  amounts  to  abso- 
lutely nothing  in  favor  of  evolution  so  far 
as  direct  proof  is  concerned.  In  addition 
to  this  damaging  state  of  the  geologic  re- 
cord, the  great  fact  to  which  I  have  before 
referred  here  stands  out  in  bold  relief — 
that  every  one  of  these  separate  petrefac- 
tions  is  so  distinctly  marked  off  and  so  radi- 
cally different  from  the  one  on  either  sidc^ 
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with  which  it  is  supposed  to  connect,  as  to 
form  a  "great  and  sudden  leap,"*  which 
Mr.  Darwin  says  natural  selection  never 
can  take. 

Professor  Haeckel  agrees  with  Professor 
Huxley  that  the  geologic  record,  so  far  as 
relates  to  the  regular  occurrence  of  fossil 
reptiles,  is  all  confusion  and  utterly  inex- 
plicable, according  to  the  demands  of  evo- 
lution : — 

**The  four  extinct  orders  of  reptiles  show  among 
one  another  zxA  with  the  four  existing  orders  just 
mentioned  such  various  and  complicated  relation^ 
ships  that  in  the  present  state  of  our  knowledge  we 
are  obliged  to  give  up  the  attempt  at  establishing 
their  pedigree,** — Haeckel,  History  of  Creation^ 
vol.  ii.,  p.  225. 

In  reading  such  confused  attempts  to 
solve  the  complex  problems  of  the  exist- 
ence of  animal  species  by  means  of  the 
inconsistent  principles  and  impossible  de- 
mands of  evolution,  one  sometimes  feels 
disposed  to  sympathize  with  rather  than 
to  severely  criticise  these  learned  profes- 
sors. It  is  really  a  pity  to  see  them  bat- 
tling with  such  contradictions  and  irrecon- 
cilable problems,  when  the  simple  and 
t>eautifully  consistent  admission  of  a  God 
as  the  intelligent  Cause  and  Author  of  all 
things  would  at  once  dissipate  their  diffi- 
culties, no  matter  how  confusedly  "the 
four  extinct  orders  of  reptiles  show  among 
one  another . . .  such  various  and  complicated 
relationships  y 

I  assert,  as  bet.)re  intimated,  that  no 
two  fossil  species,  how  much  soever  they 
may  be  mixed  up  or  in  what  manner  they 
may  be  blended  in  the  strata,  have  ever 
been  found  so  near  together  in  form 
but  that  it  would  require  several  well  de- 
fined monstrosities  to  bridge  the  chasm 
between  them,  and  that  it  would  be  so  re- 
garded by  any  naturalist  should  such  a 
break  happen  to  occur  between  the  off- 
spring of  any  of  our  present  species.  Mr. 
Darwin  repeatedly  says  that  it  is  impos- 


sible for  natural  selection  to  produce  any 
such  result.  Besides  this,  each  one  of 
those  fossil  lizards  referred  to  by  Professor 
Huxley  and  Professor  Haeckel  are  at  iheir 
greatest  perfection  when  found  in  the 
lowest  strata  containing  their  remains. 
Why  should  this  always  occur  if  transmu- 
tation be  Nature's  process  for  the  origina- 
tion of  species? 

It  is  therefore  clear,  by  the  testimony 
of  Mr.  Darwin,  that  natural  selection 
could  not  have  produced  the  most  nearly 
related  fossil  species  by  transmutation, 
without  numberless  slight  successive  tran- 
sitional forms  which  do  not  exist  and  have 
never  been  found  in  a  single  instance, 
while  it  is  admitted  by  Professor  Huxley 
that  these  supposed  connecting  links  be- 
tween classes  which  he  describes  do  not 
occur  in  the  proper  succession,  geologic- 
ally speaking,  to  constitute  direct  proof. 

Thus,  after  the  lecturer  had  made  suf- 
ficient concessions  to  practically  surrender 
and  absolutely  wipe  out  the  whole  geologic 
record  as  direct  proof  of  evolution  up  to 
the  genesis  of  mammals,  and  in  connection 
with  Mr.  Darwin's  admissions  to  establish 
beyond  all  question  the  miraculous  origin 
of  all  earlier  species,  he  finally  brings  his 
audience  to  what  he  calls  his  "demonstra- 
tive evidence  of  evolution,"  and  that  class 
of  evidence  which  he  declares  "rests  upon 
exactly  as  secure  a  foundation  as  the  Coper- 
nican  theory  of  t/ie  motions  of  the  heavejily 
bodies''/ 

I  wish  to  say  to  the  reader  right  here 
that  in  meeting  the  geologic  argument 
based  on  the  graduated  succession  of  fossil 
remains,  which  many  evolutionists  con- 
sider the  strongest  class  of  facts  in  favor 
of  the  theory  of  descent,  it  becomes  neces- 
sary that  the  very  strongest  and  most  de- 
monstrative class  of  evidence  should  be 
examined.  I  have  neither  time  nor  spact 
to  take  up  all  the  cases  of  fossil  graduation^ 
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and  such  a  systematized  review  is  wholly 
unnecessary.  If  the  strongest  and  most 
representative  class  of  facts  can  be  shown 
not  only  not  to  favor  evolution  but  to  be 
directly  and  absolutely  opposed  to  it,  then 
it  is  useless  to  waste  the .  reader's  time  on 
the  weaker  or  less  important  classes  of 
facts. 

Such  an  authoritative  presentation,  em- 
bodying the  very  strongest  case  of  "demon- 
strative evidence  of  evolution,"  was  natu- 
rally spread  out  before  the  great  New  York 
audience  by  Professor  Huxley  last  Septem- 
ber; in  his  first  course  of  lectures  in  this 
country,  when  he  knew  that  the  eyes  and 
ears  of  all  America  were  concentrated 
upon  him.  It  is  wholly  unsupposable,  if 
there  is  such  a  thing  as  conclusive  proof 
in  favor  of  evolution,  that  Professor  Hux- 
ley would  not  on  such  an  important  occa- 
sion have  presented  it ;  and  the  fact  that 
he  selected  the  paleontologic  argument  as 
the  especial  branch  of  evidence,  and  the 
"history  of  the  horse"  as  the  particular 
class  of  facts  suited  for  that  great  event, 
proves  that  he  regarded  them  as  paramount 
in  point  of  conclusiveness  to  all  others  at 
his  command.  Hence,  if  the  "  history  of 
the  horse"  shall  be  clearly  and  conclusively 
wrenched  from  the  Professor's  hands,  and 
turned  with  crushing  effect  against  evolu- 
tion, and  thus  made  to  favor  the  hypothe- 
sis of  creation  as  the  work  of  an  infinite 
Intelligence,  the  reader  will  hardly  care 
to  go  any  further  in  search  of  evidence  one 
way  or  the  other. 

Let  us  now  examine  this  wonderful  class 
of  evidence,  so  "demonstrative"  that  it 
places  evolution  "upon  exactly  as  secure 
a  foundation  as  the  Copemican  theory" 
of  astronomy  rests  on,  and  the  only  class 
of  facts  which  Professor  Huxley  deemed  it 
prudent  to  settle  down  on  as  "demonstra- 
tive evidence  of  evolution,"  in  the  pres- 
ence of  his  great  New  York  audience.     It 


consists  simply  in  the  fossil  remains  of  five 
different  species  of  animals  somewhat  re- 
sembling our  common  horse,  and  which 
are  assumed  by  evolutionists  to  have  been 
successively  transmuted,  the  later  from  the 
earlier  forms,  and  all  of  which  constituted 
the  early  progenitors  of  the  present  horse. 
Now,  so  far  from  this  class  of  facts  being 
"demonstrative  evidence  of  evolution,"  1 
undertake  to  say  that  it  is  no  evidence  at 
all, — not  even  the  weakest  kind  of  circum- 
stantial evidence, — and  that,  when  care- 
fully examined,  this  succession  of  animal 
forms  will  absolutely  prove  to  be  the  very 
strongest  evidence  against  evolution  which 
any  opponent  of  the  theory  can  desire.  I 
trust  the  reader  will  fully  agree  with  this 
opinion  before  the  argument  is  concluded 
The  names  given  to  these  fossil  animals 
in  their  order,  as  claimed,  from  the  pres- 
ent horse  downward,  are  the  Pliohippus, 
Protohippus,  Miohippus,  Mesohippus,  and 
Orohippus.  The  first  in  this  list  has  a  foot 
nearly  like  th^  hoof  of  our  horse;  the  sec- 
ond has  three  fairly  developed  toes;  the 
third  has  three  toes  more  distinctly  differ- 
entiated; and  the  fourth  and  fifth  still 
more  so, — the  last  having  four  toes  in 
front  and  three  behind  to  each  foot.  I  will 
here  let  Professor  Huxley,  in  his  own 
words,  draw  his  sweeping  conclusion  after 
reaching  this  earliest  fossil  animal  called 
the  Orohippui:-*- 

**But  this  is  probably  the  most  unportant  dis- 
covery of  all — the  Orohippus — which  comes  from 
the  oldest  part  of  the  eocene  formation,  and  is  the 
oldest  one  known.  Here  we  have  the  four  toes  on 
the  front  limb  complete,  three  toes  on  the  hind 
limb  complete,  a  well  developed  ulna,  a  well  de- 
veloped fibula,  and  the  teeth  of  simple  pattern. 
So  you  are  able,  thanks  to  these  ->^reat  researches, 
to  show  that,  so  far  as  present  knowledge  extends, 
the  history  of  the  horse  type  is  txactiy  and  frtdsely 
that  which  could  have  been  predicted  from  a  knoT^- 
ledge  of  the  principles  of  evolution.  And  the  know- 
ledge we  now  possess  justifies  us  completely  in  the 
anticipation  that  when  the  still  lower  eocene  dc- 
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posits  and  those  which  belong  to  the  cretaceoos 
epoch  have  yielded  up  their  remains  of  equine 
animals,  we  shaH  find  first  an  equine  creature  with 
four  toes  in  front  and  a  rudiment  of  the  thumb. 
Then,  probably,  a  rudiment  of  the  fifth  toe  will  be 
gradually  supplied,  until  we  come  to  the  five-toed 
animals,  in  which  most  assuredly  the  whole  series 
took  its  origin.  That  b  what  I  mean,  ladies  and 
gentlemen,  by  demonstrative  evidence  of  evolution.' 
An  inductive  hypothesb  b  said  to  be  demonstrated 
when  the  facts  are  shown  to  be  in  entire  accordance 
with  it.  If  that  is  not  scientific  proof,  there  are  no 
inductive  conclusions  which  can  be  said  to  be  scien- 
tific. And  the  doctrine  of  evolution  at  the  present 
time  rests  upon  exactly  as  secure  a  foundation  as 
the  Copemican  theory  of  the  motions  of  the  heav- 
enly bodies.  Its  basis  is  precisely  of  the  same 
character — the  coincidence  of  the  observed  facts 
with  theoretical  requirements.*' 

Here,  then,  we  have  what  may  be  justly 
styled  the  strongest  and  most  demonstra- 
tive proof  of  transmutation  of  species  which 
the  believers  in  that  hypothesis  have  to 
present ;  or,  as  Professor  Huxley  expresses 
it  in  the  citation  just  made,  ^^ exactly  and 
precisely  that  which  could  have  been  pre- 
dicted from  a  knowledge  of  the  principles  of 
evolution^  Yet,  as  strange  as  it  may  seem 
to  the  reader,  it  flatly  contradicts  every 
known  principle  of  evolution,  as  I  now 
proceed  to  demonstrate. 

If  the  reader  will  turn  back  to  page  445, 
he  will  see  the  true  and  universally  ac- 
cepted definition  of  "evolution"  as  given 
by  Darwin,  Huxley,  and  Spencer.  The 
latter  distinctly  and  repeatedly  declares 
that  all  evolution  or  development  signifies 
*a  change  from  the  homogeneous  to  the  he- 
terogeneous,  from  the  simple  to  the  complex^ 
from  i\iG  few  parts  to  the  multiplication  of 
parts.  Instead  of  this  "demonstrative  evi- 
dence "  furnished  by  Professor  Huxley  in 
the  history  of  the  horse  genus  correspond- 
ing with  these  "principles  of  evolution"  as 
laid  down  by  Herbert  Spencer,  the  lecturer 
deliberately  ignores  both  the  intelligence 
of  his  auditors  and  the  accepted  definition 
of  words,  and  assures  his  hearers  that  so 


far  from  evolution  meaning  a  change  from 
the  homogeneous  to  the  heterogeneous  it 
consists  in  a  change  from  the  four-toed 
orohippus  to  the  uni-ungulata,  or  to  the 
homogeneous  hoof  of  the  horse.  Instead 
of  evolution  being,  as  Spencer  teaches,  a 
change  from  the  simple  to  the  complex. 
Professor  Huxley  asserts  it  to  be  a  change 
from  the  complex  toes  of  the  orohippus  to 
the  simple  undifferentiated  club-foot  of  the 
horse.  Instead  of  evolution  signifying  a 
change  from  the  few  parts  to  the  multipli- 
cation of  parts,  as  this  greatest  authority 
on  the  principles  of  evolution  asserts,  Pro- 
fessor Huxley,  in  clefiance  of  the  received 
definitions  of  words,  assures  his  audience 
that  evolution  is  a  change  from  the  multi- 
plication of  parts  to  the  single  part! 

Thus,  the  overwhelmingly  ^^demonstrative 
evidence  of  evolution^**  which  "rests  upon 
excutly  as  secure  a  foundation  as  the  Coper- 
nican  theory  of  the  movements  of  the 
heavenly  bodies,"  turns  out  to  be  just  no 
evidence  at  all, — ^while,  at  the  same  time, 
it  flatly  contradicts  all  the  ideas  and  "prin- 
ciples of  evolution,"  and  ignores  its  true 
definition  as  acknowledged  by  the  whole 
world!  Was  there  evej  a  more  signal  and 
pitiable  collapse  of  an  argument  before  an 
intelligent  audience? 

Look  at  the  facts,  as  Professor  Huxley, 
and  Mr.  Darwin  both  teach,  in  regard  to 
the  theory  of  descent  by  transmutation. 
All  mammals,  including  the  horse  and  the 
monkey,  developed  from  the  marsupial,  the 
earliest  mammiferous  form,  by  evolution. 
Some  ancient  opossum  or  kangaroo  must 
have  divaricated  into  two  lineal  branches 
— one  evolving^  according  to  Mr.  Darwin, 
toward  the  monkey;  and  the  other,  accord- 
ing to  Professor  Huxley,  toward  the  horse. 
The  branch  leading  toward  the  monkey 
evolved  by  having  its  fingers  and  toes  still 
more  and  more  differentiated,  till  they  were 
brought  by  evolution  to  perfection  in  the 
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quadrumana,  or  till  they  were  gradually 
developed  from  the  simple  to  the  complex 
and  from  the  homogeneous  to  the  hetero- 
geneous,— while  the  branch  leading  toward 
the  horse  had  its  fingers  and  toes  gradually 
taken  away  by  evolution,  or  changed  from 
the  complex  to  the  simple  and  from  the 
heterogeneous  to  the  homogeneous!  Which, 
now.  Professor  Huxley,  must  we  under- 
stand to  be  the  evolution  and  the  develops 
ment^ — the  process  leading  toward  the 
monkey,  which  cultivated  the  fingers  and 
toes  of  the  marsupial  and  improved  upon 
their  differentiation,  or  the  process  leading 
toward  the  horse,  which  reduced  them 
more  and  more,  and  finally  took  them  en- 
tirely away?  Both  surely  can  not  be  evo- 
lution, and  it  requires  very  little  intelli- 
gence to  answer  the  question  and  to  deter- 
mine on  which  side  this  startling  '*demon- 
strative  evidence  of  evolution'*  is  forced 
to  take  its  stand.  Professor  Huxley's  lec- 
tures are  thus  utterly  broken  down  by  a 
simple  comprehension  of  the  meaning  of 
the  words  he  employs. 

His  "demonstrative  evidence  of  evolu- 
tion" turns  out  to  be  about  as  serious  a 
joke  as  was  the  sermon  of  the  illiterate 
minister  who  took  for  his  text  the  words — 
"I  knew  thou  art  an  austere  man."  He 
mistook  the  word  "austere"  and  read  the 
passage — "I  knew  thou  art  an  cyster-raBXi** 
The  upshot  was,  his  congregation  was 
treated  to  a  dissertation  on  the  manner  of 
laying  out  and  planting  oyster-beds,  the 
various  means  employed  for  designating 
their  localities,  and  the  danger  of  an  in- 
competent harvester  raking  in  the  wrong 
beds,  and  thus  reaping  where  he  had  not 
sown  and  gathering  where  he  had  not 
strewn ! 

Professor  Huxley  gave  his  New  York 
audience  -almost  a  perfect  duplicate  of  this 
sermon.  He  took  for  his  text  the  "history 
of  the  horse,**  and  fastened  upon  the  word 


"evolution,"  applying  it  to  the  supposed 
transformation  of  the  orohippus,  with  four 
perfect  toes,  into  a  horse,  with  no  toes  at 
all, — and  thus,  to  the  amusement  of  the 
reflecting  portion  of  his  congregation,  he 
showed  a  complete  misunderstanding  of 
the  leading  word  in  his  text,  making  it 
teach  the  exact  opposite  of  its  true  signifi- 
cation all  the  way  through!  Instead  of 
selecting  "evolution,"  he  should  have 
chosen  the  word  "deterioration"  or  "re- 
trogression," since  those  words  convey  the 
exact  idea  he  was  trying  to  develop.  While 
aiming  to  prove  that  the  orohippus,  with 
four  distinctly  developed  and  highly  dif- 
ferentiated toes,  had  gradually  degenerated 
into  the  horse,  with  a  single,  homogeneous, 
undifferentiated,  clumsy  hoof,  he  inno- 
cently supposed,  and  so  did  some  of  his 
congregation  who  happened  to  be  no  better 
posted  than  the  Professor,  that  this  going 
backward  was  development, — this  retro- 
gression was  survival  of  the  fittest, — and 
this  degeneracy  was  evolution !  He  then 
wound  up,  as  I  ^lave  quoted*  "That  is 
what  I  mean,  ladies  and  gentlemen,  by 
demonstrative  eindence  of  evolution*'!  In' 
.  precisely  the  same  manner  the  ^minister 
closed  his  sermon:  "That  is  what  is  meant 
in  the  text,  brethren  and  sisters,  by  an 
oyster-man"! 

It  will  not  do  to  assume,  in  order  to  i 
escape  this  difficulty,  that  the  horse's  feet 
were    degenerated    toward    homogeneity 
from  the  four-toed  orohippus,  to  improve 
the  speed  or  endurance  of  the  animal 
since  the  leopard  or  the  antelope  is  swifter 
than  the  horse,  while  a  team  of  Esquiman 
dogs  will  do  more  work  and  travel  farther 
on  a  less  quantity  of  food  in  proportion  to 
their  size  than  any  horse-team  in  the  worki 
Besides,  how  are  evolutionists  able  to  kno* 
but  that  the  orohippus  was  far  swifter  asc 
of  greater  endurance  than   the   prestf' 
horse?  There  is  nothing  in  a  clumsy  boc^ 
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which  necessarily  adds  either  to  speed  or 
endurance. 

Professor  Huxley  will  hardly  assume 
that  the  foot  of  the  horse  was  gradually 
changed  from  the  complex  toes  of  the 
orohippus  into  its  present  form  of  a  hoof, 
to  subserve  a  useful  purpose  and  add  to 
the  happiness  of  man.  A  believer  in  God's 
providence  and  in  an  intelligent  Creative 
Will  can  easily  admit  that  the  horse,  hoofs 
and  all,  was  a  special  creation,  intended 
principally  for  man's  good.  But  a  believer 
in  a  primordial  atom  of  protoplasm  as  all 
the  God  there  was  in  the  universe  to  origi- 
nate not  only  the  horse  but  all  other  or- 
ganisms, including  man,  and  who  denies 
the  existence  of  any  primeval  intelligence, 
plan,  or  purpose,  in  the  infinite  diversity 
of  design,  use,  and  ingenious  adaptation, 
seen  everywhere  in  Nature,  will  hardly 
step  beyond  the  blind,  mindless,  and  sense- 
less purview  of  evolution, — which,  had  it 
worked  at  all  on  the  orohippus,  must  have 
taken  its  already  differentiated  toes  for- 
ward toward  the  feet  of  the  monkey  in- 
stead of  backward  toward  the  hoofs  of  the 
horse.  Whenever  Professor  Huxley  shall 
give  a  particle  of  proof  that  an  orohippus 
or  any  other  toed  animal  can  by  any  pos- 
sibility or  ahy  imaginable  consistency  have 
its  toes  aborted  while  constantly  using 
them,  he  may  then,  and  not  till  then,  em- 
ploy the  word  "evolution"  as  synonymous 
with  degeneracy  or  retrogression. 

By  thus  summarily  wrenching  the  "his- 
tory^ of  the  horse"  from  the  possession  of 
Professor  Huxley,  we  are  again  squarely 
brought  face  to  face  with  the  important 
and  irresistible  fact,  as  taught  so  many 
times  and  so  distinctly  by  Mr.  Darwin  in 
defining  the  office  of  natural  selection, 
that  it  can  not  work  by  taking  sudden 
leaps  or  by  preserving  monstrosities  at  all, 
• — which,  should  they  occur,  would  be  lost 
and  obliterated  by  intercrossing  (see  pp. 


394,  395);  but  that  it  must  proceed  by 
^^ short  and  sure  though  slow  steps,"  and 
by  "slight  successive  variations"! 

Now,  who  does  not  know  that  the 
change,  for  example,  from  the  four-toed 
orohippus  to  the  three-toed  mesohippus 
would  necessarily  have  constituted  a  mon- 
strosity or  a  "great  and  sudden  leap,"  had 
it  occurred  in  any  species  at  the  present 
time,  to  say  nothing  of  the  other  marked 
differences  between  these  two  forms  of 
'hippus?  Who  can  not  see  that  the  change 
from  the  three  distinct  toes  of  the  plio- 
hippus  to  the  homogeneous  hoof  of  out 
horse  would  have  constituted  a  "great  and 
sudden  leap"  never  heard  of  in  a  mon- 
strosity which  could  be  perpetuated? 

The  assumption  of '^  both  Darwin  and 
Huxley  that  there  were  numerous  tran- 
sitional forms  dividing  up  this  "great  and 
sudden  leap"  from  one  of  these  species  to 
another  amounts  to  nothing.  It  is  a  mere 
hypothetic  guess  to  obviate  a  difficulty. 
Such  transitional  forms  have  never  been 
found,  and  until  they  are  found  it  is  a 
mere  imaginary  assumption,  no  better  th^n 
any  other  guess,  as  will  in  a  moment  be 
conclusively  proved  by  Mr.  Darwin.  We 
have  only  to  deal  with  the  facts  as  they 
are  discovered,  and  every  such  fact  so  far 
brought  to  light  constitutes  but  another 
"great  and  sudden  leap"  like  the  archaeop- 
teryx,  which  Mr.  Darwin  says  cbuld  not 
have  been  produced  by  natural  selection 
without  the  hundreds  of  slight  transitional 
steps  leading  from  one  to  the  other,  which 
have  never  in  a  single  instance  been 
brought  to  the  surface. 

Hence,  as  the  interval  between  any  two 
species  yet  discovered,  either  fossil  or  liv- 
ing„constitutes  a  "great  and  sudden  leap," 
which  natural  selection  could  not  have 
taken  without  many  transitional  interven- 
ing forms  which  have  never  been  found, 
it  conclusively  follows    that    the    entire 
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theory  of  evolution  rests  upon  something 
which  does  not  now  exist  in  Nature ;  and 
which,  judging  from  the  geologic  and  pal- 
eontologic  records,  never  has  existed,  and, 
as  seen  by  the  efforts  of  breeders  and  fan- 
ciers, never  can  be  made  to  exist.  What 
a  baseless,  foundationless  thing,  then,  is 
the  theory  of  modem  evolution !  What  a 
shallow  scientific  hypothesis  on  which  to 
build  a  great  revolutionary  doctrine,  to  as- 
sume that  because  species  have  a  general 
anatomical  resemblance  they  must  have 
come  by  transmutation  the  one  from  the 
other,  while  admitting  that  natural  selec- 
tion could  not  possibly  have  taken  the 
"leaps"  necessary  to  form  them!  And, 
finally,  how  absurd  to  deny  their  creation 
by  infinite  power  and  wisdom,  because 
they  have  just  such  a  family  resemblance 
as  would  constitute  one  of  the  strongest 
arguments  in  favor  of  such  monistic 
origin ! 

But  Mr.  Darwin  is  himself  the  strongest 
witness  against  Professor  Huxley's  "de- 
monstrative evidence  of  evolution  "  drawn 
from  this  so-called  "history  of  he  horse." 
I  assert,  on  the  authority  of  the  founder  of 
modem  evolution,  that  Professor  Huxley 
has  not  one  particle  of  evidence  or  reason 
for  believing  that  one  of  these  'hippus 
species  was  derived  from  another,  and  that 
no  such  evidence  can  exist  without  the  ^^in- 
termediate links'*  connecting  them,  I  will 
now  demonstrate  the  tmth  of  this  startling 
assertion  by  Mr.  Darwin's  own  words.  If 
I  do  so,  without  the  least  perversion  of  his 
language,  then  away  goes  Professor  Hux- 
ley's demonstration!  Here  is  the  fatal 
passage : — 

**  We  should  not  be  able  to  recognize  a  species  [such 
as  the  orohippus"]  as  the  parent  of  another  and  modi- 
fied species  [the  mesohippus"]  if  we  were  to  examine 
the  two  evCr  so  closely ^  unless  we  possessed  most  of 
the  intermediate  links;  and  owing  to  the  imperfec- 
tion of  the  geological  record  we  have  no  just  right 
to  expect  to  find  so  many  links." — **  Although  geo- 


logical research  has  undoubtedly  revealed  the  for* 
mer  existence  of  many  links,  bringing  numerous 
forms  of  life  much  closer  together,  it  does  not  yield 
the  infinitely  many  fine  gradations  between  past  and 
present  species  required  on  the  theory;  and  this  is 
the  most  obvious  of  the  many  objections  which  may 
be  urged  against  it."— Darwin,  Origin  of  Spcaes, 
p.  408. 

Here  the  whole  bottom  falls  out  of  Pro- 
fessor Huxley's  "demonstrative  evidence 
of  evolution,"  drawn  from  these  five  grad- 
uated species  resembling  the  horse.  No 
paraphrase  of  mine  can  possibly  render  the 
words  of  Mr.  Darwin  more  directly  appli- 
cable to  the  case  in  hand,  or  more  crush- 
ingly  conclusive  against  Professor  Huxley's 
"demonstrative"  failure. 

Had  Mr.  Darwin  been  an  opponent  of 
evolution,  and  had  he  been  making  a  di- 
rect reply  to  Professor  Huxley's  position, 
tliat  the  five  species  of  'hippus  "demon- 
strably" proved  that  the  later  were  de- 
veloped from  the  earlier  forms,  he  could 
not  have  used  language  more  to  the  point 
or  which  would  have  more  flatly  contra- 
dicted the  Professor's  assumption.  Or  had 
some  one  risen  in  the  audience  at  the  close 
of  his  great  New  York  lecture  and  read 
this  single  passage  from  Mr.  Darwin's 
book,  it  would  have  effectually  and  beau- 
tifully pricked  the  enormous  bubble  which 
had  been  so  arrogantly  inflated  and  pro- 
nounced equal  in  point  of  conclusiveness 
to  the  "Copemican  theory  of  the  motions 
of  the  heavenly  bodies"!  Neither  Profes- 
sor Huxley  nor  any  one  else  could  have 
made  the  least  reply  to  these  words :  "  We 
should  not  be  able  to  recognise  a  species  [oro- 
hippus]  as  the  parent  of  another  and  modi' 
fied  species  [mesohippus]  if  we  were  to  ex- 
amine the  two  eiJer  so  closely^  unless  we  pos- 
sessed most  of  the  intermediate  links":  Yet 
Professor  Huxley,  in  the  presence  of  his 
New  York  audience,  after  a  mere  cursory 
examination  of  these  two  forms,  without 
the  presence  of  one  of  the  transitional  links 
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which  Mr.  Darwin  designates  as"the/«;f- 
niUly  many  fine  gradations"  connecting 
them,  declares  the  one  to  be  the  progenitor 
of  the  other,  and  that  the  fact  is  thereby 
so  "demonstrably"  established  as  to  be 
equal  in  certainty  to  the  Copemican  sys- 
tem of  astronomy!  If  there  had  been  a 
schoolboy  in  that  audience  ten  years  old 
who  could  not  have  overthrown  this  whole 
"demonstrative  evidence  of  evolution" 
with  this  single  quotation  from  Mr.  Dar- 
win, he  ought,  as  a  just  punishment  for 
his  stupidity,  to  be  compelled  to  attend  a 
lecture  of  Professor  Huxley  once  a  year 
during  his  natural  lifetime! 

Notwithstanding  all  this,  these  distinct 
species,  which  Mr.  Darwin  so  emphatically 
declares  can  not  constitute  the  least  proof 
that  one  was  the  progenitor  of  another 
**if  wt  were  to  examine  the  two  ever  so  closely^ 
unless  we  possessed  most  of  the  intermediate 
links^*  which  everybody  knows  have  never 
been  found,  are  spread  out  by  Professor 
Huxley  before  his  New  York  audience, 
without  even  claiming  that  such  "infinitely 
many  fine  gradations"  ever  existed,  and 
then  are  proclaimed  in  a  triumphant  and 
eloquently  worded  peroration  to  be  "de- 
monstrative evidence  of  evolution  "  resting 
upon  ^^  exactly  as  secure  a  foundation  as  tlie 
Copemican  theory  of  the  motions  of  the  heath 
enly  bodies^* !  Yet  Professor  Huxley  knows, 
and  so  does  every  tyro  in  science,  that  the 
Copemican  system  of  astronomy  is  so  cer- 
tainly established  that  hundreds  of  ascer- 
tained and  universally  admitted  facts  could 
not  exist  at  all  if  that  system  were  not  mathe- 
matically true!  Where  is  there  one  single 
known  fact  which  depends  for  its  existence 
on  the  truth  of  evolution?  We  have  only 
to  look  at  this  startling  and  unpardonable 
assertion  to  be  able  to  properly  estimate 
all  the  other  statements  made  during  these 
remarkable  lectures. 

If  Professor  Huxley  does  not  know,  he 


I  surely  ought  to,  that  no  proposition  wafi 
ever  demonstrably  proved  which  admitted 
of  another  and  exactly  opposite  interpre- 
tation, much  less  is  a  proposition  demon- 
strated when  the  only  evidence  in  support 
of  it  is  based  on  a  mere  inference,  which 
is  compelled  absolutely  and  flatly  to  con^ 
tradict  the  meaning  of  the  words  employed 
in  the  solution  to  afford  such  proposition 
any  kind  of  support,  as  is  the  case  with 
Professor  Huxley's  great  demonstration! 
Whereas,  the  Copemican  system  of  astron- 
omy admits  of  no  other  conceivable  ex-, 
planation  since  the  solar  system  has  been 
surveyed  by  means  of  the  telescope,  while 
hundreds  of  astronomical  and  mathemati- 
cally demonstrated  facts,  as  just  remarked, 
prohibit  any  other  imaginable  interpreta- 
tion. A  more  absurdly  perverse  and  reck- 
less statement  than  this  of  Professor  Hux- 
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ley,  in  comparing  the  scientific  basis  of 
evolution,  as  shown  by  the  "history  of  the 
horse,"  to  that  of  the  Copemican  system 
of  astronomy,  was  never  made  by  a  scien- 
tist having  the  least  reputation  for  accuracy 
of  judgment.  How  an  intelligent  audience, 
, composed  of  scientific  and  learned  men, 
could  sit  by  quietly  and  hear  such  a  mon*- 
strous  and  transparent  fallacy  proclaimed 
to  the  world  without  rebuking  it  on  the 
spot  is  more  than  I  can  see.  Had  I  been 
present  I  feel  convinced  ihat  I  could  not 
have  restrained  myself  from  publicly  de- 
nouncing such  a  statement  as  scientific 
blasphemy!  As  I  was  not  present,  I  take 
the  liberty  of  doing  so  on  this  page,  here 
and  now:  and  with  it,  of  expressing  the 
deliberate  opinion  that  a  scientist  as  well 
informed  as  Professor  Huxley  must  be, who 
can  write  out  and  then  read  to  a  great  au- 
dience such  a  statement,  in  defiance  of  the 
laws  of  logic  and  the  facts  of  science,  just- 
ly forfeits  the  confidence  of  the  world  till 
such  time' as  he  shall  publicly  renounce  it. 
For  it  has  been  shown  by  the  highest  au- 
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thority  that  if  the  horse  came  from  the 
orphippus  at  all,  it  must  have  come  by 
some  principle  or  process  the  exact  opposite 
of  evolution!  Hence,  the  reader  can  ap- 
preciate **the  marvelous  flexibility  of  lan- 
guage "  which  admits  of  such  an  interpre- 
tation^  as  well  as  the  marvelous  audacity 
and  reckless  disregard  of  the  received 
meaning  of  words  in  a  great  lecturer  who 
would  thus  assert  publicly  and  premedi- 
tatedly  that  evolutioHy  resting  upon  facts, 
which,  if  they  exist  at  all,  prove  exactly 
the  opposite,  is  thus  based  on  as  sure  a 
foundation  as  the  present  mathematical 
system  of  astronomy!  Such  a  case  of  either 
scientific  effrontery  or*  ignorance,  or  both 
combined,  has  never  before  been  witnessed 
in  this  city.  It  would  almost  seem  that 
Professor  Tyndall  had  Professor  Huxley 
in  his  eye  when  he  said: — 

**The  desire  to  establish  or  avoid  a  certain  result 
can  so  warp  ike  mind  as  to  destroy  its  povfer  of  esti- 
mating facts," — Fragments  of  Science,  p.  47. 

Unless  Professor  Huxley's  intellect  was 
absolutely  warped  to  mental  blindness  by 
his  anxiety  to  sustain  evolution,  he  must 
have  known  better  than  to  assert  that 
there  existed  the  slightest  comparison  be- 
tween the  character  of  evolution  as  a  de- 
monstrated theory  and  that  of  our  present 
system  of  astronomy.  Whenever  the  Pro- 
fessor can  take  up  the  principles  of  his 
evolution  hypothesis  and  figure  back  thou- 
sands upon  thousands  of  generations,  and 
point  out  the  exact  time  when  and  process 
by  which,  in  all  its  details,  the  orohippus 
lost  its  fourth  toe  and  commenced  to 
change  into  the  mesohippus  with  but  three 
toes,  and  tell  exactly  how  long  the  change 
was  in  being  effected,  then,  and  not  till 
then,  can  he  dare  to  assert  that  evolution 
"rests  upon  exactly  as  secure  a  foundation 
as  the  Copemican  theory  of  the  motions 
of  the  heavenly  bodies."  The  advocate 
of  the  Copemican   theory  can   go  back 


tens  of  thousands  of  year»,  or  even  to  the 
time  of  the  orohippus,  and  teU  to  a  single 
minute  when  an-  eclipse  of  the  sun  or 
moon  commenced  or  ended ;  and  he  can 
then  figure  forward,  under  the  rules  and 
principles  laid  down  by  Copernicus,  Kepler, 
and  Newton,  to  the  far-distant  future,  and 
record  with  mathematical  certainty  the 
precise  minute  when  Venus  shall  begin 
its  ten-thousandth  transit  from  the  onr 
recently  witnessed ! 

What  inscrutable  assurance,  then,  in  a 
scientist  asserting  in  the  face  of  such 
mathematical  facts  as  these  that  the  evo* 
lution  of  the  horse,  by  its  degeneracy  from 
a  more  highly  organized  and  differentiated 
'  animal,  is  as  demonstrably  established  as  the 
Copemican  system  of  astronomy!  Yef 
these  are  the  teachers  who  sneeringly  al* 
lude  to  the  marvelous  flexibility  of  Scrip* 
ture  language,  which  may  possibly  have  » 
double  signification, — who  vauntingly  bid 
us  accept  such  science  (!)  as  evolution^ 
based  on  the  "  history  of  the  horse,"  in 
place  of  the  religion  of  the  New  Testa- 
ment,— who  learnedly  ignore  Intelligent 
Causation, — who  laugh  at  the  superstitiouf 
idea  of  the  immortality  of  the  soul, — and 
offer  as  a  substitute  for  all  these  this  "de- 
monstrative evidence"  that  we  are  lineal 
descendants  of  pollywogs  and  lizards ! 

I  shall  here,  in  parting  from  Professor 
Huxley,  take  the  liberty  of  tuming  him 
directly  against  himself.  He  asserts  in 
these  lectures  that  evolution  is  a  true  physi- 
cal cause  for  the  orohippus  with  four  toes 
changing  into  the  mesohippus  with  three 
toes,  and  then  into  the  horse  with  no  toes, 
while  "evolution"  means  exactly  the  op- 
posite, and  while  such  a  difference  neces- 
sarily constitutes  a  "leap,"  which  Mr.  Dar- 
win says  natural  selection  can  not  take. 
The  Professor  remarks: — 

**A  true  physical  cause  is,  however,  admitted  ^ 
be  such  only  on  one  condition — that  it  shall  acc^mmt 
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far  all  the  phenomina  which  tome  wiihiu  the  range  ^ 
of  its  operation.     If  it  is  inconsistent  with  any  one 
phenomenon  it  must  be  rejected." — HuXLEY.iVifWi'x 
Place  in  Nature,  p.  126. 

Now,  this  completely  overthrows  the 
theory  of  descent,  for  here  is  "one  phe- 
nomenon" with  which  evolution  is  dia- 
metrically "inconsistent,"  since  it  means 
the  opposite  in  every  sense  of  the  word, 
and  therefore,  by  the  authority  of  Profes- 
sor Huxley  himself,  *V/  must  be  rejected** 
as  "a  true  physical  cause"!  Does  not  evo- 
lution, therefore,  "fall  to  the  ground"  at 
the  hands  of  one  of  its  ablest  exponents? 
(See  another  quotation  from  Professor 
Huxley,  equally  fatal,  on  page  325.)  For 
surely,  as  the  difference  between  any  one 
of  these  species  of  'hippus  and  the  one 
nearest  to  it  constitutes  necessarily  "a  great 
and  sudden  leap,"  which  natural  selection 
could  not  take,  if  Mr.  Darwin  is  admitted 
as  authority,  unless  connected  by  numer- 
ous "slight  successive  variations,"  it  fol- 
lows that  so  long  as  such  slight  transitional 
forms  are  not  produced  and  can  not  be 
produced  as  evidence,  so  long  does  evolu* 
tion  fail  to  constitute  "a  true  physical 
cause,"  and  therefore  "must  be  rejected." 
If  Professor  Huxley  shall  say  that  such 
transitional  forms  in  the  shape  of  "slight 
successive  variations"  will  yet  be  found 
'  some  time  in  the  future,  then,  I  answer, 
wait  for  your  "true  physical  cause"  till  they 
are  found  and  produced  as  evidence;  for, 
until  such  time,  evolution  "must  be  re- 
jected," by  your  own  consistent  law  of 
logic,  as  here  laid  down ! 

I  have  thus  considered  all  the  main  ar- 
guments heretofore  advanced  by  evolu- 
tionists in  support  of  Mr,  Darwin's  theory 
of  descent.  I  began  with  reversions  and 
the  great  class  of  arguments  based  on  em- 
bryology^ leading  on  to  rudimentary  organs^ 
anatomical  resemblance^  the  achievements 


of  the  breeder  and  the /^w/Vr,  ending  with 
the  geologic  record  and  the  graduated  suc- 
cession oi  paleontologic  remains. 

By  the  simplest  and  most  casual  analy- 
sis, and  even  from  a  superficial  examina- 
tion of  these  various  classes  of  facts,  it  has 
been  seen  that  every  argument  relied  upon 
in  support  of  evolution  not  only  fails  to 
aid  it  in  the  slightest  degree  but  has  been 
shown  to  be  directly  and  absolutely  op- 
posed to  the  system,  by  fair  rules  of  logic 
and  universally  accepted  definitions  of 
words.  It  must  therefore  strike  the  reader 
— since  not  a  single  argument  heretofore 
considered  unanswerable  is  found  to  favor 
the  theory,  but  that  all  classes  of  physio- 
logical and  biological  facts  are  opposed  to 
to  it— tl\at  a  weaker  and  more  fallacious 
scientific  hypothesis  has  not  been  seriously 
proposed  from  the  days  of  Aristotle  to  the 
present  time.  It  is  simply  a  matter  of  as- 
tonishment that  every  argument  adduced 
by  these  authors,  on  being  brought  to  the 
test  of  even  a  casual  examination,  should 
not  only  have  turned  out  hopelessly  weak 
but  utterly  se]f-stuhifying«  That  a  number 
of  the  greatest  naturalists  and  most  learned 
scientists^such  as  Darwin,  Huxley, Wallace, 
Tyndall,  Haeckel,  SpeftCer,^c.,  should  not 
have  been  able  to  see  the  utter  inefficiency 
and  defectiveness,  to  say  nothing  of  the 
self-*contradiction  of  the  main  arguments 
they  have  been  employing  for  so  many 
years^  is  enough  to  weaken  one*s  faith  in 
the  value  of  intellectual  culture  or  the  ben- 
efits resulting  from  a  scientific  education. 
At  all  events,  it  goes  to  show  that  the  time 
has  come  for  pec^le,  even  of  the  most  or- 
dinary education,  to  think  for  themselves 
rather  than  subscribe  unreservedly  to  the 
opinion  of  any  scientist,  however  learned, 
—believing,  as  they  n>ay  safely  do,  from 
this  on,  that  the  greatest  minds  oftentimes 
fall  into  the  peattst  erturs. 
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Chapter  XL 


DIFFICULTIES  AND  INCONSISTENCIES  OF 

EVOLUTION. 


The  Origin  of  Wings  in  Birds,  Bats,  and  Insects,  Wholly  Inexplicable  on  the  Prindpkt  of  Natural 
Selection. —  A  Difficulty  which  Evolutionists  never  Attempt  to  Meet. —  Natural  Selection  can  Only 
Work  on  Useful  Organs  and  Variations. —  Incipient  Wings  shown  to  be  not  only  Useless  but  Injurkras* 
iC  they  ever  Existed. — As  Natural  Selection  can  make  no  '*  Leaps,"  Wings  must  have  been  Miracolonsly 
Created. —  Reasons  for  this  Conclusion. — The  First  Wings  demonstrated  to  have  been  Miraculously 
Formed. —  All  Mechanical  Operations  which  Overcome  Laws  of  Nature,  Supernatural. —  No  Device, 
such  as  a  Wing,  where  Multiplied  Parts  show  Design  for  One  End,  can  Result  Without  Primordial  In- 
tellect.—  The  Flying  of  Human  Beings,  by  Mechanical  Wings  Alone,  not  only  Possible  but  ProbaUe 
in  the  Near  Future. —  Mr.  Darwin's  Theory  Again  Breaks  Down  by  his  own  Express  Stipulation. — The 
Rattlesnake's  Musical  Appendage  could  not  have  been  Started  by  Evolution,  even  if  it  could  Afterwaid 
be  Improved  by  it. — The  Venom  of  Serpents  Conclusive  Proof  Against  the  Theoiy,  being  a  Wondeiful 
Chemical  Combination  Relating  Solely^to  Other  Organisms. —  It  could  only  have  Originated  by  Prior 
Intelligence. —  The  Vegetable  Kingdom  has  Many  Examples  of  Design,  and  a  Clearly  Intelligent  and 
Preconceived  Intention. —  The  Pappus  of  the  Thistle  and  Dandelion,  for  Carrying  Seeds  through  the 
Air,  could  not  have  Originated  by  Natural  Selection,  as  their  Incipiency  would  have  been  Wholly 
Useless. —  Mr.  Darwin  Admits  that  bn  Certain  Conditions  his  Theory  would  be  Annihilated. —  The 
Conditions  Distinctly  Complied  With,  to  the  Letter. —  Peculiar  Odor  and  Flavor  of  Ants  and  Bees  made 
for  the  Special  Benefit  of  Other  Species. —  The  Odor  of  the  Fox's  Feet  not  for  its  own  Good  (since  it 
leads  to  its  Destruction),  but  for  the  Advantage  of  the  Dog  and  Wolf. —  Inconsistencies  of  Evolution 
Pointed  Out. —  The  Mane  of  the  Lion  claimed  by  Mr.  Darwin  to  have  been  Developed  as  a  Protection. 
—  The  Question  of  the  Neck  of  the  Giraffe  having  been  Elongated  to  Reach  the  Branches  kA  Trees 
Examined. —  The  Whole  Supposition  Shown  to  be  Clearly  Absurd. —  The  Trunks  of  Elephants  Con- 
sidered.—  The  Hive-Bee's  Sting  Developed  to  Cause  Suicide  if  Used. —  Natural  Selection  could  not 
have  Produced  it. —  Useless  Bees,  such  as  Hornets,  Wasps,  and  Bumble-Bees,  can  Sting  Without 
Danger  to  Themselves. —  The  Reason  Why,  and  a  Design  in  this  Difference. —  The  Mimicry  of  Insects* 
Worms,  &c.,  for  Protection  from  Birds,  Examiined. —  Mr.  Darwin  Congratulates  Himself  that  he  ha« 
Aided  in  Overthrowing  Creation. —  A  Former  Pledge  Redeemed. —  Professor  Haeckel  Proved  to  Have 
Unwittingly  Yielded  the  Whole  Question  of  Evolution. —  He  is  Indorsed  by  Mr.  Darwin. — The  Proof 
Conclusive. —  Mr.  Darwin  again  Admits  his  Theory  will  "Break  Down"  on  Certain  Conditions. — These 
Conditions  Pointed  Out  in  Hundreds  of  Instances. —  He  Furnishes  Himself  the  Direct  Proof  whii^ 
Breaks  Down  his  Theory. —  He  Virtually  but  Unwittingly  Admits  that  Wings  must  have  been  Created. 
— Self-Contradictions  and  Inconsistencies  Multiply. — The  Theory  of  Descent  Hopelessly  Breaks  Down. 


The  object  in  this  closing  chapter  will 
be  to  point  out  some  of  the  more  promi- 
nent and  manifest  difficulties  in  the  way 
of  evolution  as  a  reasonable  or  scientific 
hypothesis, and  to  indicate  such  contradic- 
tions and  inconsistencies  as  can  not  pos- 
«ibly  be  found  in  a  theory  based  on  truth, 
whether  claiming  to  be  scientific  or  not. 

The  evident  imf>ossibility  of  the  origin 
of  wings^  for  example,  in  flying  animals. 


such  as  birds,  bats,  insects,  and  some  rep- 
tiles and  fishes,  by  natural  selection^  is 
alone  sufficient  to  overthrow  evolution  if 
there  was  not  another  objection  to  the  hy- 
pothesis. It  is  a  difficulty  which  has  not 
only  never  been  answered,  but  has  re- 
mained a  distinct  rebuttal  of  the  evolution 
hypothesis  ever  since  the  first  publication 
of  Mr.  Darwin '-s  Origin  of  Species,  In  his 
later  editions  of  that  work,  he  has  had  the 
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candor  to  refer  to  this  objection  and  state 
it,  but  has  lacked  the  candor  to  admit  its 
unanswerable  character, — while,  at  the 
same  time,  he  does  not  even  make  an  at- 
tempt to  meet  it.  No  better  proof  need 
be  asked  to  show  that  the  origin  of  wings 
must  have  been  the  result  of  special  mh-ac- 
ulous  creation  than  this  failure  on  the  part 
of  all  evolutionists,  from  Mr.  Darwin  down, 
to  point  out  even  a  supposable  solution  on 
the  basis  of  natural  selection.  If  any  im- 
aginable explanation  had  been  possible  it 
would  surely  some  time  or  other  have  been 
attempted.  How  such  great  naturalists  as 
Darwin,  Huxley,  and  Haeckel,  can  feel 
satisfied  to  still  believe  in  evolution  while 
quietly  ignoring  this  crushing  difficulty, 
seen  in  its  millions  of  forms  all  around 
them, — while  each  bird,  bat,  or  insect,  con- 
stitutes a  perpetual  refutation  of  their 
theory  of  natural  selection, — is  more  than 
I  can  comprehend.  The  reason  why  they 
can  not  even  attempt  an  explanation  of 
this  problem  will  now  be  clearly  shown. 

Natural  selection,  Mr.  Darwin  repeatedly 
and  particularly  reminds  his  readers,  can 
not,  in  the  first  place,  produce  an  organ  of 
any  kind,  since  it  can  not  even  cause  the 
smallest  variation^  thousands  of  which  it 
takes  to  constitute  an  organ,  if  carefully 
preserved.  It  can  only  cultivate  organs 
after  they  exist  and  are  useful^  by  saving  in 
one  direction  such  variations  as  "arise"  by 
unknown  laws,  and  tend  to  add  to  their 
usefulness : — 

"Several  writers  have  misapprehended  or  ob- 
jected to  the  term  natural  selection.  Some  have 
even  imagined  that  natural  selection  induces  vari- 
ability, whereas  it  implies  only  the  preservation  of 
such  variations  as  arise  and  are  beneficial  to  the 
being  under  its  conditions  of  life." — *'  \}v\gs& favor- 
able variations  be  inherited  by  some  at  least  of  the 
offspring,  nothing  can  be  effected  by  natural  selec- 
Hon** —  Darwin,  Origin  of  Species,  pp.  63,  80. 

Mr.  Darwin  and  other  evolutionists  can 
easily  tell  how  natural  selection  might  cul- 


tivate a  bird's  wings  by  making  them  more 
and  more  effective  after  such  wings  exist, 
and  are  so  far  useful  as  to  answer  the  func- 
tional purpose  of  flying.  But  until  the 
wings  of  birds  are  so  far  developed  as  to 
actually  serve  the  purpose  of  flight  they 
are  utterly  useless  (with  a  very  few  excep- 
tionsv  as  in  the  case  of  the  ostrich,)  and 
Mr.  Darwin  is  well  aware  of  it.  Hence, 
natural  selection  could  not  have  touched 
the  first  bird's  wings  during  all  their  in- 
cipient stages  of  development,  since  such 
stumps  or  rudiments  of  wings  could  have 
been  of  no  service  to  the  bird.  The  com- 
mon intelligence  of  every  reader  must  as- 
sure him  that  a  stump  of  a  wing  in  any 
animal  would  not  only  be  useless  but  would 
be  a  clumsy  and  awkward  appendage,  bur- 
thensome  for  transportation  and  requiring 
extra  nutrition  for  its  growth  and  waste  of 
substance.  Hence,  during  all  the  incip- 
iency  of  the  wing-bones  in  starting  the  or- 
gan, or  until  the  wings  became  at  least  of 
sufficient  size  to  aid  in  running,  as  with 
the  wings  of  the  ostrich  referred  to,  they 
would  be  not  only  useless  but  harmful,  for 
the  reasons  given.  No  answer  can  possibly 
be  made  to  this  state  of  facts ;  and  there- 
fore no  answer  has  ever  been  attempted. 

There  is  a  distinct  intelligent  design  in 
the  wing  of  a  bird,  bat,  or  insect,  and  it 
defies  the  ingenuity  and  reason  of  any  maA 
to  conceive  of  such  adaptation  of  the  most 
wonderful  mechanical  principles  and  parts 
to  uses  and  results,  without  admitting  an 
intelligent  purpose  in  the  very  incipiency 
of  the  mechanism.  Atheism,  materialism, 
pantheism,  evolution,  and  every  other  the- 
ory or  philosophical  hypothesis  which  de- 
nies the  absolute  and  intelligent  existence 
and  intervention  of  a  personal  Creator 
must  forever  stand  dumb  and  confounded 
in  the  presence  of  a  humming-bird.  The 
whole  question  of  evolution,  with  its  truth 
or  falsity,  is  thus  narrowed  right  down  to 
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this  one  class  of  facts — the  wings  of  birds. 
If  they  could  not,  by  any  possibility,  have 
been  originally  produced  by  natural  selec- 
tion, as  I  will  now  demonstrate,  then  the 
intervention  of  an  intelligent  Creative  Will 
is  an  unavoidable  necessity.  No  candid 
evolutionist  can  or  will  dispute  this. 

The  idea  of  the  possible  development  of 
a  wing  by  natural  selection  saving  up  slight 
favorable  variations  is  a  very  different 
thing  from  the  development  of  a  leg  in  a 
snake,  for  instance,  or  any  animal  which  is 
legless,  and  which  moves  on  the  ground. 
Evolutionists  might,  with  some  show  of 
plausibility,  claim  that  the  nascent  leg  of 
a  reptile,  even  in  its  most  incipient  rudi- 
ment or  before  it  showed  through  the  skin, 
might  be  of  some  use  in  causing  a  sensible 
protuberance  of  the  surface  at  that  portion 
of  the  body  which  might  act  upon  the 
ground  in  helping  to  move  the  body  of  the 
snake.  But  not  so  with  the  wing  of  a  bird. 
All  its  earlier  stages  of  development  would 
not  only  have  been  useless  but  actually 
harmful,  as  shown,  consuming  nutrition 
and  strength  for  transportation ;  and  there- 
fore natural  selection,  so  far  from  assisting 
its  development,  would,  aided  by  the  econ- 
omy of  growth,  have  suppressed  it,  since 
Mr.  Darwin  in  a  score  of  places  reiterates 
the  law  that  natural  selection  "acts  only," 
"acts  exclusively,"  "acts  solely,"  in  saving 
variations  which  are  "beneficial,"  while  he 
repeatedly  t^lls  us  that  "This  preservation 
of  favorable  individual  differences  and 
variations,  and  the  destruction  of  those  which 
are  injurious  [such  as  partly  developed 
wings,  which  could  be  of  no  service,]  I  have 
called  natural  selection  or  survival  of  the 
fittest." — {Origin  of  Species^  p.  6^,) 

The  movement  of  any  body  through  the 
air  which  is  many  times  its  specific  gravity 
is  utterly  unnatural^  and  opposed  to  every 
law  or  principle  of  evolution  as  expounded 
by  Mr.  Darwin  above.     Such  a  mode  of 


locomotion  as  the  movement  of  a  body 
through  the  atmosphere  having  a  thousand 
times  Its  weight  bein^  cUfsoiuteiy  opposed  to 
Nature^  iSy  therefore^  in  its  original  design 
and  construction^  supernatural!  Being  su- 
pernatural, and  depending  for  its  accom- 
plishment on  the  combination  of  numerous 
mechanical  devices  and  principles,  in  op- 
position to  the  laws  of  Nature,  and  em- 
bracing the  highest  elements  and  faculties 
of  reason,  it  amounts  to  an  absolute  de- 
monstration that  the  first  wings  were  con- 
structed and  adapted  to  their  use  by  an 
intelligent  Creative  Will ! 

Evolutionists  often  ask  their  opponents 
to  produce  a  miracle.  I  assert  that  birds, 
bats,  and  insects,  are  perpetual  and  unmis- 
takable miracles,  at  least  in  their  primal 
origin,  according  to  the  intrinsic  definition 
of  the  word.  Our  dictionaries  define  a 
miracle  to  be  a  supernatural  ei^ent — an  oc- 
currence contrary  to  the  established  laws  oj 
Nature,  The  flying  of  a  bird,  a  thousand 
times  heavier  than  the  air,  is  a  purely  me- 
chanical process, — an  operation  of  the  very 
highest  order  of  intelligent  skill, — and  is 
accomplished  in  violation  of  the  central 
law  of  Nature — graintation.  There  is  no 
part  of  the  process  of  flying  but  what  is  or 
must  have  been  in  its  primordial  com- 
mencement a  miraculous  operation,  since 
all  mechanical  results  come  from  the  in- 
telligent  use  of  one  law  of  Nature  by  which 
lo  overcome  another,  and  are  therefore 
supernatural  events^ 

Thus,  evolutionists  have  the  indispu- 
table proof  of  bona  fide  miracles  all  around 
them  all  the  time ;  while  the  inventor  who 
shall  in  the  future  construct  an  apparatus 
by  which  a  man  may  fly  through  the  air  br 
the  mechanical  aid  of  wings  alone,  operated 
by  his  own  individual  strength,  will  hate 
wrought  a  new  miracle  in  mechanics,  and 
one  of  the  greatest  since  the  world  began 
Such  a  supernatural  event  I  believe  noJ 
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only  possible  but  probable,  and  in  strict 
accord  with  the  rapidly  advancing  triumphs 
of  human  skill  in  employing  one  set  of 
Nature's  laws  to  overcome  and  render 
subservient  another  set. 

While  the  assumption  here  maintained 
(that  the  incipient  structure  or  unuseful 
stage  of  a  bird's  wing,  if  developed  at  all, 
could  not  have  been  produced  by  natural 
selection,)  would  seem  an  almost  self-evi- 
dent proposition,  I  will  add  a  few  remarks 
and  quotations  which  will  prevent  the  most 
casual  reader  from  losing  the  annihilating 
force  of  this  single  argument. 

I  have  already  shown  from  Mr.  Darwin, 
as  just  quoted,  that  natural  selection  can 
not  induce  a  single  variation,  much  less  a 
whole  organ, — that  it  can  ^^only**  save  by 
survival  of  the  fittest  those  slight  variations 
which  happen  to  ^^ arise*'  and  are  ^^bene- 
ficial** to  the  creature.  As  shown  in  the 
preceding  chapter,  Mr.  Darwin  lays  it 
down  as  a  law  of  evolution,  that  natural 
selection  can  not  advance  by  sudden  leaps^ 
but  must  proceed  by  means  of  short  and 
slow  steps,  I  will  add  here  a  citation  or 
two: — 

"Natural  selection  acts  only\iy  taking  advantage 
of  slight  successive  variations;  she  can  never  take 
a  great  and  sudden  leap  [such  as  producing  an  effi- 
cient  wing]t  but  must  advance  by  short  and  sure 
though  slow  steps. " 

"  Natural  selection  is  a  slow process^tJiA  the  same 
favorable  conditions  must  long  endure  in  order  that 
any  marked  effect  should  thus  be  produced." 

*'As  natural  selection  acts  solely  hy  accumulating 
slight  successive  favorable  variations,  it  can  produce 
no  great  sudden  modifications  [such  as  a  useful 
wing] ;  it  can  act  only  by  short  and  slow  steps,** 

"Natural  selection  acts  exclusively  by  the  pre- 
servation and  accumulation  of  variations  which  are 
beneficial,** — Darwin,  Origin  of  Species,  pp.  97, 
156,  180,  413. 

The  reader  can  not  misunderstand  this 
language.  A  wing  of  a  bird  has  a  score  or 
more  of  distinct,  ingenious,  but  co-ordi- 
nated parts  and  devices,  each  of  which  is 


essential  to  make  it  useful,  the  whole  show- 
ing unmistakably  the  work  of  the  highest 
order  of  intellectual  skill  .and  designing 
capability.  Such  a  complex  and  perfect 
organ  could  not  have  come  by  chance  as  a 
monstrosity  or  a  single  spontaneous  varia- 
tion. It  could  not  have  been  produced  by 
evolution,  for  natural  selection  makes  no 
"sudden  leaps"  nor  saves  any  such  mon- 
strosities should  they  occur,  since  it  "acts 
solely  by  accumulating  slight  successive 
favorable  variations,"  and  "tan  ac.  only  by 
short  and  slouf  steps,**  As  if  to  impress  it 
on  the  reader's  mind,  Mr.  Darwin  takes 
pains  to  show  that  monstrosities,  should 
they  occur  in  a  species,  can  not  be  saved 
by  natural  selection,  but  will  be  soon  lost 
and  obliterated  by  intercrossing  with  the 
normal  individuals.  (See  pages  394,  395, 
of  this  book.)     He  also  adds: — 

"We  have  abundant  evidence  of  the  constant 
occurrence  under  Nature  o^  slight  individual  differ- 
ences of  the  most  diversified  kinds ;  and  thus  we  are 
led  to  conclude  that  species  have  generally  origi- 
nated by  the  natural  selection,  not  0/ abrupt  modi- 
fications, but  of  extremely  slight  differences,** — Ani- 
mals and  Plants,  vol.  ii.,  p.  495. 

Here,  then,  we  have  the  demonstration, 
so  completely  established  by  Mr.  Darwin 
himself  that  there  is  no  evading  or  misun- 
derstanding it,  as  follows:  The  wing  of  the 
first  bird  in  its  incipient  stages,  if  it  came 
by  "short  and  slow  steps"  at  all,  would 
have  been  wholly  useless,  and  not  only 
useless  but  absolutely  injurious  during 
numberless  generations  of  incipiency,  for 
reasons  given.  As  "natural  selection  acts 
exclusively  by  the  preservation  and  accu- 
mulation of  variations  which  are  beneficial** 
and  "  the  destruction  of  those  which  are  in- 
jurious," it  could  have  done  nothing  toward 
developing  the  first  pair  of  perfect  wings, 
since  it  could  not  touch  them  till  they  were 
already  sufficiently  developed  to  be  useful^ 
except  to  destroy  them  as  "injurious"  ap- 
pendages!    Hence,  here  is  one  complex 
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organ,  in  tens  of  thousands  of  forms,  which 
is  outside  of  the  operations  of  evolution, 
and  must  therefore  be  inevitably  relegated 
to  the  intelligent  workings  of  the  Creative 
Will.  Can  anything  be  more  clearly  de- 
monstrated? 

How  completely,  then,  does  Mr.  Darwin's 
theory  again  "break  down"  by  his  own 
definite  stipulation,  already  quoted.  Here 
it  is  reproduced,  that  the  reader  may  not 
lose  the  benefit  of  the  edifying  lesson  which 

it  inculcates: — 

"If  it  could  be  demonstrated  that  zny  complex 
organ  [such  as  the  wing  of  a  bird]  existed,  which 
could  not  possibly  have  been  formed  by  numerous 
successive  slight  modifications,  my  theory  would 
absolutely  break  dawn" — Darwin,  Origin  o/Spe- 
cieSf  p.  146. 

The  demonstration  is  "absolutely"  com- 
plete, since  it  is  in  Mr.  Darwin's  own  very 
concise  and  unmistakable  language.  Not 
only  have  we  "demonstrated"  a  single 
"complex  organ" — all  he  stipulates — 
which  could  not  "possibly"  have  been 
produced  by  "numerous  successive  slight 
modifications,"  but  we  have  pointed  out 
countless  millions  of  them  all  around  us  in 
the  wings  of  the  myriad  birds,  bats,  and 
insects,  not  one  of  which  could  have  been 
so  produced,  since  they  would  have  been 
utterly  useless  during  all  their  "numerous 
successive  slight  modifications,"  or  until 
they  had  attained  functional  capacity!  I 
ask  the  reader,  therefore,  does  not  his  the- 
ory "absolutely  break  down"? 

The  wings  of  flying  creatures  are  not  the 
only  organs,  however,  which  necessarily 
"break  down"  Mr.  Darwin's  theory.  He 
alludes  to  the  musical  appendage  of  the 
rattlesnake  as  intended  to  frighten  away 
its  enemies.  Now,  we  can  safely  admit 
that  natural  selection  might  cultivate  this 
rattling  apparatus,  making  it  more  and 
more  useful  after  it  had  been  so  far  de- 
veloped as  to  produce  an  alarming  sound, 
by  continually  preserving  those  reptiles 


which  had  the  best  developed  rattles.  But 

• 

what  produced  this  rattle  in  its  incipiency 
up  to  the  point  of  utility?  What  caused 
the  first  Joint  of  this  rattle,  which  will  make 
no  sound  and  would  be  of  no  possible  use 
in  alarming  enemies  ?  Then,  what  prepared 
the  end  of  the  tail  especially  for  the  growth 
of  such  an  organ?  Natural  selection  did 
not  do  it,  as  it  can  act  only  on  useful  or 
beneficial  organs!  Hence,  the  rattle  of 
this  snake  was  originally  designed  by  an 
intelligent  Creative  Will,  and  thus  "abso- 
lutely" breaks  down  the  theory  of  descent, 
according  to  Mr.  Darwin's  definite  agree- 
ment. 

Not  only  the  rattle  but  the  encysted 
poison  beneath  the  serpent's  fangs  is 
clearly  beyond  the  power  of  natural  selec- 
tion. This  venom  has  exclusive  reference 
to  the  organisms  of  other  animals,  and  in- 
volves the  nicest  and  most  profound  know- 
ledge of  chemical  principles.  It  is  not  of  the 
least  direct  use  to  these  reptiles,  as  they  are 
proved  to  live  just  as  long  after  the  vesicle 
is  removed.  As  serpents  are  among  the 
earliest  land  animals,  they  were  produced 
with  this  most  complex  chemical  adapta- 
tion to  other  animals  lohg  before  their 
natural  enemies  were  in  existence !  Hence, 
even  if  the  gradual  development  of  this 
poison  in  the  snake  were  possible  by  natu- 
ral selection^  as  a  weapon  of  offence  and 
defence,  through  its  relationship  and  com- 
bats with  other  animals,  it  is  utterly  barred, 
since  its  natural  enemies  had  yet  to  be 
created. 

But  if  even  they  had  existed,  the  incip- 
ient correlation  and  co-ordination  of  inge- 
nious parts  necessary  to  make  this  poison 
beneficial  as  a  weapon  is  entirely  beyond 
the  power  of  natural  selection.  Without 
the  tubular  fang  the  poison  could  not  be 
conducted  into  the  wound,  to  be  made 
effectual;  and  without  the  vesicular  cysl 
secured  to  the  base  of  the  fang  and  open- 
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ing  into  its  conduit,  the  poisonous  secre- 
tion would  be  of  no  use.  Which  was  de- 
veloped first — the  hollow  tooth  or  the  ve- 
sicle to  contain  the  poison?  Either  of  them 
developed  before  the  other  would  have 
been  useless^  and  hence  could  not  have 
been  produced  by  natural  selection,  as 
Mr.  Darwin  tells  us  in  twenty  places.  If 
they  were  both  gradually  developed  to- 
gether, what  good  would  a  partly  de- 
veloped sac  have  done,  or  while  in  its  in- 
cipiency,  before  it  would  hold  the  poison.^ 
— ^and  of  what  use  would  a  fang  have  been 
with  its  conduit  but  partly  perfected? — and 
of  what  benefit  would  both  have  been  if 
the  complex  secretive  vessels  conveying 
the  fluid  to  the  sac  had  been  absent? — and 
then  how  could  the  poison  have  been  in- 
jected into  the  wound  after  the  cyst,  the 
secretive  vessels,  and  the  hollow  tooth, 
were  perfect,  but  for  that  most  wonderful 
system  of  muscles  by  which  the  contraction 
of  the  cyst  is  effected?  Yet  all  these  com- 
plicated parts,  if  developed  at  all,  were, 
during  their  incipiency,  absolutely  worth- 
less so  far  as  their  ultimate  end  or  use  was 
concerned, — since,  being  of  no  use  to  the 
serpent  itself,  they  were  only  serviceable 
as  a  weapon  when  perfected  and  all  com- 
bined so  as  to  act  in  co-operation  and 
correlation. 

It  conclusively  follows,  therefore,  as 
natural  selection  can  **act  only"  in  culti- 
vating useful  organs,  that  the  cyst,  the 
contracting  muscles,  the  secretive  ducts, 
and  the  tubular  fang,  in  all  their  incipient 
stages  of  development  (if  developed  at  all) 
were  completely  beyond  the  reach  of  evo- 
lution, and  hence  must  have  been  the  re- 
sult of  a  designing  and  intelligent  Creative 
Will.  These  are  only  bare  specimens  of 
the  tens  of  thousands  of  insuperable  diffi- 
culties in  the  way  of  Mr.  Darwin's  theory 
of  development  throughout  every  depart- 
ment of  Nature's  polity. 


Even  in  the  vegetable  kingdom  the  same 
law  prevails.  There  are  many  organs  in 
flowers  and  plants,  such  as  numerous  spe- 
cies of  orchids,  which  could  only  have 
been  formed  and  adjusted  to  their  uses 
by  the  designing  capacity  of  an  intelligent 
Creative  Will, — organs  which  would  have 
been  wholly  useless  in  their  incipient  stages 
of  development  if  gradually  produced  by 
evolution.  They  rhust  therefore  have  been 
created  complete,  or  at  one  "sudden  leap." 
I  will  give  but  a  single  illustration  of  this 
law  in  the  pappus  of  the  thistle  or  dande- 
lion, which  I  have  never  seen  noticed. 
Mr.  Darwin  urges,  and  correctly  I  have 
no  doubt,  that  the  real  design  or  object 
of  the  thistle-down  is  to  carry  and  dis- 
tribute the  seeds  of  the  plant  by  floating 
them  through  the  air.  Yet  he  is  so  short- 
sighted as  to  suppose  that  natural  selection 
could  build  up  this  pappus  to  its  floating 
capacity  by  "short  and  slow  steps,"  while 
such  down, in  its  incipiency  would  have 
been  absolutely  useless,  and  therefore  be- 
yond the  reach  of  natural  selection !  I  will 
quote  his  words: — 

"If  it  profit  9k plant  to  have  its  seeds  more  and 
more  widely  disseminated  by  the  wind,  I  can  see 
no  greater  difficulty  in  this  being  effected  by  natural 
selection  than  in  the  cotton-planter  increasing  and 
improving  by  selecting  the  down  in  the  pods  on  his 
cotton-trees" — Origin  of  Species,  p.  67. 

Really,  if  Mr.  Darwin  is  so  blinded  by 
evolution  that  he  "can  see  no  greater  diffi- 
culty" in  the  operations  of  a  thistle  under 
so-called  natural  selection  than  in  the  in- 
telligent selection  practiced  by  the  cotton- 
planter,  he  ought  to  see  no  manner  of 
"difficulty"  in  the  miraculous  creation  of 
each  separate  species.  The  truth  is,  no 
man  can  candidly  say  what  Mr.  Darwin 
so  deliberately  says  above  and  be  in  a 
state  of  mind  to  reason  logically  on  any 
subject.  Besides,  the  cotton-planter  would 
not  think  of  improving  the  down  of  his 
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cotton-pods  till  the  down  existed.  Here, 
then,  by  this  single  illustration,  evolution 
completely  breaks  down ;  for,  as  natural 
selection  can  only  act  on  the  thistle-pappus 
after  the  down  has  attained  a  useful  size, 
or  is  sufficiently  developed  to  admit  of  its 
being  carried  by  the  wind,  will  Mr.  Darwin 
tell  us  what  started  this  incipient  down 
and  developed  the  beautifully  complex 
organ  out  of  which  these  myriad  hairs 
shoot?  This  focal  organ  is  specially 
adapted  to  the  outgrowth  of  these  down- 
hairs,  and  is  of  marvelously  complex  struc- 
ture under  microscopic  power,  containing 
hundreds  of  separate  and  correlated  parts, 
and  hence  must  have  been  specially  pre- 
pared for  the  development  of  that  mass  of 
down!  It  follows,  therefore,  that  natural 
selection  is  utterly  overthrown,  since  this 
focal  organ,  with  its  countless  incipient 
hairs  of  down  were  absolutely  useless  till 
the  down  was  sufficiently  developed  to  be 
drifted  by  the  wind.  Hence,  natural  selec- 
tion could  have  had  nothing  to  do  with  it 
in  its  original  and  complicated  structure, 
and  therefore  Mr.  Darwin's  theory  must 
**absolutely  break  down,"  by  his  own  ex- 
press stipulation. 

I  am  compelled  to  admire  the  extrava- 
gantly liberal  propositions  of  Mr.  Darwin, 
if  I  am  obliged  to  disagree  with  his  logic. 
He  not  only  stipulates  that  his  "theory 
would  absolutely  break  down  **  if  a  single 
organ  could  be  found  which  natural  selec- 
tion could  not  have  developed,  but  he 
frankly  declares: — 

"If  it  could  be  proved  that  any  part  oi  the  struc- 
ture of  any  species  had  been  formed  for  the  exclu- 
sive good  of  another  species  it  would  annihilate 
my  theory^  for  such  could  not  have  been  produced 
by  natural  selection." — Origin  of  Species^  p.  162. 

Why  did  Mr.  Darwin  carefully  use  the 
word  "species**  in  the  above  stipulation  in- 
stead of  the  word  beingl  Evidently  it  was 
a  matter  of  shrewd  precaution;  for,  had 


he  stipulated  "any  part  of  the  structure  of 
any  being''  "for  the  exclusive  good  of 
another  being''  \iQ  would  have  just  annihi- 
lated his  own  theory  by  proving,  as  he  did, 
that  the  mammary  glands  of  every  mother 
throughout  the  class  of  mammals  are  de- 
veloped "exclusively,**  not  for  her  own 
good  but  for  the  good  of  other  beings! 
But  as  carefully  as  this  precaution  aims  to 
guard  the  difficulty,  it  falls  fatally  short, 
for  the  mammary  glands  of  the  first  mam* 
mal  mother  were  developed  (if  developed 
at  all)  for  the  benefit  of  all  the  mammal 
"species"  on  earth,  since  they  all  came  from 
her  by  transmutation/  How  much  does 
Mr.  Darwin's  theory  lack  of  being  anniki* 
latedy  then,  according  to  his  own  agree- 
ment? 

But  there  are  numerous  species  which 
have  parts  (or  ^a///rW, which  are  the  same 
thing,)  exclusively  for  the  benefit  of  other 
species.  The  flavor  and  odor  of  the  ants^ 
which  adapt  them  to  the  taste  and  smell 
of  the  ant-bear,  can  be  of  no  service  to 
these  insects.  For  countless  generations 
natural  selection  has  kept  right  on  culti- 
vating the  emmet,  keeping  up  its  p>eculiar 
flavor  which  adapted  it  to  the  peculiar  ap- 
petite of  the  ant-eater,  when,  by  survival 
of  the  fittest,  it  might  have  completely 
changed  both  its  flavor  and  odor  to  a 
quality  which  would  have  disgusted  its  de- 
vourer. 

The  same  is  true  of  the  peculiar  flavor 
of  the  hive-bee,  which  adapts  it  to  the 
special  benefit  of  the  midtvaldy  a  bird  which 
feeds  on  nothing  else.  Mr.  Darwin  urges 
with  all  his  ingenuity  that  the  marvelous 
instinct  of  the  hive-bee,  as  well  as  its  re- 
markable structure, is  the  result  of  "numer- 
ous successive  slight  variations  *'  saved  up 
from  age  to  age  "by  natural  selection"  for 
the  good  of  this  insect.  Yet  this  "scruti- 
nizing" law  keeps  right  on  cultivating  the 
flavor  of  this  insect,  which  it  has  otherwise 
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so  vastly  improved,  and  which  fits  it  so 
exactly  and  "exclusively"  for  the  appetite 
of  the  midwald,  since  it  is  fair  to  infer,  as 
the  bees  do  not  eat  one  another,  their  pe- 
culiar flavor  must  be  for  the  special  benefit 
of  this  other  species,  and  therefore  must 
inevitably  "annihilate"  his  theory! 

The  odor  of  the  fox's  feet  "is  for  the 
exclusive  good  of  another  species,"  the 
wolf  or  the  dog,  since  by  it  the  latter  is 
enabled  to  run  down  and  destroy  the  for- 
mer on  account  of  greater  endurance.  The 
odor  of  the  fox  is  clearly,  then,  of  no  good 
to  it,  since  it  is  the  most  efficient  means  of 
its  destruction.  That  this  proverbially  cun- 
ning animal  knows  instinctively  that  its 
odor  is  its  deadly  enemy,  and  would,  no 
doubt,  be  glad  to  have  it  abolished,  if  pos- 
sible, is  proved  by  its  habit  of  "doubling" 
on  its  own  track  to  misdirect  the  hounds. 
Yet  Mr.  Darwin's  "scrutinizing"  law  of 
natural  selection,  after  weeding  out  the 
foxes  for  ages  which  gave  forth  the 
strongest  odor,  on  the  principle  of  survival 
of  thi  fittest  ox  the  less  odorous,  still  con* 
tinues  right  on  cultivating  this  destructive 
quality,  which  can  only  be  for  the  "  exclu- 
sive good  "  of  renard's  enemies !  Hence, 
by  the  unanimous  judgment  of  all  the  foxes 
in  Christendom  and  heathendom,  Mr.  Dar- 
win's theory  is  hopelessly  annihilated,  ac- 
cording to  his  own  stipulation ! 

But,  then,  Mr.  Darwin  would  say,  while 
natural  selection  was  substituting  a  new 
flavor  for  the  ant  it  would  also  have  been 
at  work  on  the  ant-bear,  changing  its  taste, 
so  that  in  the  end  the  ant  would  not  have 
gained  anything  by  the  modification !  This, 
however,  does  not  quite  correspond  with 
the  work  of  natural  selection,  which  Mr. 
Darwin  and  Mr.  Wallace  so  elaborately 
discuss,  where  worms  and  insects  of  vari- 
ous kinds  are  made  to  imitate  the  bark  of 
trees,  dead  and  green  leaves,  &c.,  all  to  pro- 
tect them  from  the  devouring  insectiverous 


birds.  It  is  remarkably  strange  that  natu- 
ral selection  should  have  thus  devoted  all 
its  attention  to  the  form  and  color  of  worms, 
while  neglecting  the  eyes  of  the  birds !.  Had 
the  birds'  eyes  been  as  assiduously  culti- 
vated as  the  color  and  form  of  these  in- 
sects, their  imitation  of  the  leaves  and  bark 
of  trees  would  have  done  them  no  manner 
of  good,  and  the  mimicry  would  have  con- 
sequently been  abandoned  in  its  incip- 
iency. 

This  stupid  performance  of  Nature  is 
also  illustrated  by  the  mane  of  the  /iofty 
which,  Mr.  Darwin  gives  it  as  his  learned 
opinion,  was  developed  by  selection  to 
protect  his  neck  from  the  teeth  of  other 
lions  and  the  teeth  and  claws  of  tigers! 
But  it  seems  singular  that  the  teeth  of  the 
tiger  were  completely  neglected  by  natural 
selection,  while  taking  the  particular  pains 
to  produce  such  an  enormous  growth  of 
hair  as  a  protection  for  the  lion !  If  natural 
selection  devotes  such  careful  attention  to 
worms  and  insects,  it  might  show  a  little 
regard  for  the  tiger's  teeth,  and  at  least 
cause  them  to  keep  pace  with  the  hair  on 
a  lion's  neck! 

But  is  not  Mr.  Darwin  slightly  mistaken? 
The  tiger  finds  the  lion's  matted  mane  an 
excellent  foundation  into  which  it  fastens 
its  teeth  and  fore-claws  while  using  its 
hind-claws  in  fearful  lancination  upon  the 
loins  and  hips  of  the  lion,  where  natural 
selection  has  wholly  neglected  to  provide 
a  suitable  protection!  I  think  the  lion 
can  justly  enter  his  stentorian  protest 
against  Mr.  Darwin's  "scrutinizing"  law, 
as  a  great  scientific  humbug  in  furnishing 
him  with  a  matted  mane  for  the  particular 
advantage  of  the  tiger  to  cling  to  while  un- 
mercifully raking  his  hinder  parts,  where 
there  is  no  protecting  hair!  And  while 
protesting,  he  should  petition  natural  se- 
lection to  show  a  little  discrimination  and 
remove  the  useless  bunch  of  hair  from  the 
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end  of  his  /(»7  (the.  same  as  that  of  his 
marUy  precisely,)  and. distribute  it  over  his 
hips ! 

Elephants  in  some  parts  of  India,  Mr. 
Darwin  says,  were  gradually  destroyed  by 
'  insects  which  bored  into  their  backs.  Now 
this  is  attributable  wholly  to  the  inexcus- 
able neglect  of  natural  selection  in  not 
covering  the  backs  of  those  princely  beasts 
with  a  protection  like  the  lion's  mane! 
That  Mr.  Darwin's  great  and  "scrutiniz- 
ing" law  could  have  done  this,  and  thus 
have  saved  these  pachydermatous  probos- 
cidians of  the  jungle  from  such  contempt- 
ible enemies  as  gadflies  is  clearly  evident, 
after  having  stretched  the  same  animal's 
nose  five  feet  long  for  the  primitive  pur- 
pose, as  supposed,  of  smelling  at  a  dist 
tance ! 

If  there  is  the  least  truth  in  natural  se- 
lection having  elongated  the  neck  of  the 
giraffe  just  to  enable  it  to  browse  off  the 
limbs  of  the  acacia,  as  Mr.  Darwin  insists, 
rather  than  to  change  its  mode  of  living, 
and  cultivate  in  it  a  taste  and  habit  like 
those  of  its  sensible  neighbor  the  eland, 
there  would  have  been  surely  no  trouble 
in  evolving  a  carapace  for  the  back  of  the 
elephant  as  impenetrable  as  that  of  the 
tortoise,  or  else  in  extending  its  trunk  till 
it  would  reach  clear  around  it !  Pshaw ! 
This  whole  business  of  natural  selection, 
judging  it  by  its  bungling  operations,  is  an 
unmitigated  fraud  on  the  brute  creation. 
While.it  can  industriously  build  up  a  mane 
on  the  lion's  neck,  it  leaves  its  loins  at  the 
mercy  of  the  tiger  and  protects  the  end 
of  its  tail !  While  it  allows  certain  insects 
to  bore  into  the  elephant's  back  for  the 
want  of  a  coat  of  hair  half  as  dense  as 
that  of  the  lion's  mane,  it  changes  other 
insects  into  forms  and  colors  to  protect 
them  from  the  hungry  birds,  at  the  same 
time  totally  neglecting  the  birds'  eyesight. 
It  stretches  the  complicated  neck  of  the 


giraffe,  with  all  its  important  vital  organs, 
such  as  vertebra,  thyroid  cartilage,  larynx, 
trachea,  tongue,  aesophagus,  with  the  nu- 
merous arteries,  ligaments,  and  muscles  in- 
volved, to  enable  it  to  reach  the  branches 
of  trees,  when  by  simply  stretching  its  nose 
as  it  did  in  the  case  of  the  elephant,  it 
could  have  reached  much  higher  branches 
and  stood  square. on  its  feet!  Inconsis- 
tency, thy  name  is  evolution ! 

The  hive-bee  is  another  example  of  the 
infamous  unfairness  of  natural  selection. 
While  this  most  valuable  and  intelligent  of 
all  insects  has  its  defensive  weapon  so 
awkwardly  constructed  by  Darwin's  "scru- 
tinizing" law  that  it  is  compelled  to  com- 
mit suicide  by  pulling  out  its  barbed  sting 
whenever  it  defends  itself  from  an  enemy, 
all  other  bees,  such  as  wasps,  hornets, 
bumble-bees,  &c.,  worthless  and  uncivilized 
in  habit,  can  sting  ad  libitum  without  doing 
the  least  damage  to  their  own  mechani- 
cally constructed  weapon.  And,  further, 
while  the  bumble-bee  has  a  proboscis  suf- 
ficiently long  to  suck  red  clover  and  extract 
its  precious  stores  of  delicious  nectar  which 
hive-bees  so  dearly  love  (as  proved  by  their 
sucking  at  broken  corollas),  the  probos- 
cides  of  the  latter  have  been  neglected  for 
ages  by  natural  selection,  when  the  six- 
teenth of  an  inch  added  would  have  opened 
up  to  these  deserving  little  geometricians 
untold  wealth  of  honey.  Yet  a  worthless 
moth,  Mr.  Darwin  assures  us,  has  had  its 
proboscis  extended  by  natural  selection 
four  inches  in  lengthy  simply  to  adapt  it  to 
sucking  the  nectar  from  a  single  bell- 
shaped  flower!  Just  a  hundredth  part  of 
this  development  added  to  the  hive-bee's 
proboscis  would  have  enabled  it  to  suck 
the  red  clover,  and  thus  compete  with  its 
big,  awkward  cousin. 

Now,  is  it  at  all  reasonable  or  probable 
that  the  same  "scrutinizing"  universal  law, 
natural  selection,  should  have  developed 
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so  enormously  the  proboscis  of  a  moth 
while  utterly  neglecting  the  most  persist- 
ently industrious  insect  in  the  world?  Is 
it  not  rather  probable  and  reasonable  that 
both  species  are  exactly  as  they  were  cre- 
ated primordially  by  the  intelligent  cause 
of  all  animal  forms?  Is  it  not  altogether 
and  rationally  more  probable,  even  if  nat- 
ural selection  is  all  Mr.  Darwin  claims  it 
to  be,  that  it  should  have  acted  on  this 
moth  in  such  a  manner  as  to  change  its 
habits  and  mode  of  living  to  that  of  ordi- 
nary millers  and  butterflies  rather  than  to 
have  kept  on  in  one  direction  till  such  a 
•  prodigious  and  monstrous  prpboscis  had 
been  formed? 

This  latter  question  is  equally  applicable 
to  numerous  other  species.  Take  the  sala- 
mander, for  example,  with  its  extensile 
tongue  so  enormously  developed  that  it 
can  thrust  it  out  seven  or  eight  inches,  like 
an  arrow,  and  seize  an  insect !  Even  con- 
ceding such  a  law  as  natural  selection  and 
such  a  process  as  specific  development,  is 
it  not  vastly  more  probable  that  this  little 
reptile  would  have  been  adapted  by  evo- 
lution to  a  mode  of  life  and  a  means  of 
securing  food  analogous  to  that  of  the 
newt  or  the  frog  rather  than  to  have  under- 
gone such  an  almost  miraculous  transform- 
ation in  its  tongue?  It  would  seem  infinitely 
more  sensible  and  consistent  that  it  should 
have  evolved  by  an  increasing  strength  in 
its  legs,  and  thus  have  attained  an  agility 
enabling  it  to  leap  Upon  its  prey  with  the 
requisite  precision  and  velocity.  The  ex- 
tensile elongation  of  one  of  its  fingers 
would  have  seemed  far  more  probable  and 
consistent.  This  enormous  extension  of 
the  tongue  is  absolutely  the  last  thing  any 
one  but  a  perfect  inventor  could  have 
thought  of.  I  should  have  undertaken  to 
make  it  feed  on  grass  or  dig  for  worms 
twenty  times  over,  had  I  been  natural  se- 
lection, before  thinking  of  such  an  ingeni- 


ous and  apparently  impossible  contrivance* 
Yet  the  same  "scrutinizing"  principle,  ac- 
cording to  Mr.  Darwin,  did  this  whicb 
leaves  barbs  on  the  sting  of  the  hive-bee^ 
by  which  it  kills  itself  whenever  it  under- 
takes to  defend  itself! 

Of  course,  it  would  not  suit  Mr.  Darwin's 
designless  and  purposeless  ideas  of  the 
universe  to  suppose  that  the  hive-bee  was 
originally  intended  as  man's  servant,,  and 
that  its  self-destructive  barbed  sting  was 
a  wise  provision  by  which  to  gradually 
weed  out,  by  a  kind  of  natural  selection^ 
the  more  vicious  and  belligerent  individ- 
uals, and  thus  adapt  the  community  more 
and  more  to  the  wants  of  man,  by  making 
it  more  and  more  domestic  and  less  and 
less  dangerous;  while,  at  the  same  time, 
such  bees  as  can  never  be  of  service  to 
man — the  hornet  and  wasp — are  left  with 
weapons,  however  harmful  to  their  ene- 
mies, perfectly  harmless  to  themselves! 
Such  a  conception  of  the  hive-bee  and  its 
self-destructive  sting  would  not  have  an- 
swered Mr.  Darwin's  purpose  at  all,  as  it 
would  at  once  have  involved  the  necessity 
of  an  intelligent  Creative  Will  for  the 
origin  of  each  species,  and  rather  than  to 
admit  such  a  fatal  blow  to  evolution  as  the 
hand  of  God  in  Nature  would  necessarily 
be  he  would  rather  see  natural  selection 
proved  guilty  of  a  thousand  just  such  in- 
explicable inconsistencies  as  I  have  been 
pointing  out. 

His  chief  congratulation  of  himself,  as 
he  takes  a  retrospect  of  his  work  in  a  late 
publication,  is  that  he  has  at  least  done 
something  to  cripple  the  idea  of  an  intel- 
ligent Creative  Power  in  the  origination  of 
the  various  specific  forms: — 

*'I  may  be  permitted  to  say,  as  some  excuse  [for 
errors  in  a  former  work]  that  I  had  two  distinct  ob* 
jects  in  view:  firstly,  to  show  that  species  had  not 
been  separately  created ;  and  secondly,  that  natural 
selection  had  been  the  chief  agent  of  change.  .  . . 
I  was  not,  however,  able  to  annul  the  influence  of 
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my  former  belief,  then  almost  universal,  that  each 
species  had  been  purposely  created.  .  .  .  /  have  at 
Uoit^  as  I  hpp€^  dent  good  service  in  aiding  to  over- 
throw  the  dogma  of  separate  creations" — Darwin, 
Descent  of  Man ,  p.  6i. 

If  the  reader  will  pardon  the  egotism,  I 
will  add,  as  modestly  as  possible,  the  belief 
ihat  *'I  have  at  least,  as  I  hope,  done  good 
service  in  aiding  to  overthrow  the"  almost 
infinitely  absurd  theory  of  natural  selec- 
tion ! 

My  limit  forbids  me  touching  upon  more 
than  a  fraction  of  the  inconsistencies  which 
crowd  upon  and  overwhelm  Mr.  Darwin's 
theory  of  natural  selection;  yet  I  must 
name  one  which  is  so  self -evidently  suici- 
dal that  it  is  a  profound  puzzle  how  this 
shrewd  naturalist  could  ever  have  been  led 
to  iterate  and  reiterate  a  principle  so  fatal 
to  evolution.  I  refer  to  the  law,emphasized 
in  more  than  twenty  places  in  his  various 
publications,  that,  as  soon  as  a  species  be- 
comes changed  in  structure  by  natural 
selection  the  improved  descendants  must 
inevitably  exterminate  the  parent  form  and 
take  its  place.  To  show  that  I  do  not 
misconceive  Mr.  Darwin's  real  meaning  I 
will  quote  a  few  specimen  passages: — 

*'///  all  cases  tlie  new  and  improved  forms  of  life 
tend  to  supplant  the  old  and  unimproved  fomts. " 

**New  varieties  continually  take  the  place  of  and 
supplant  the  parent  form,** 

"New  and  improved  varieties  will  inevitably 
sttpplant  and  exterminate  the  older" — Origin  of 
Species^  pp.  264,  266,  413. 

A  mere  child  is  capable  of  seeing  that 
the  principle  here  laid  down  must  neces- 
sarily and  inevitably  overthrow  the  whole 
system  of  evolution,  since  it  involves  the 
existence  of  but  one  single  species  now  on 
earth,  and  that  the  last  one  developed  by 
transmutation !  If  the  fox  came  from  the 
marsupial  as  a  modified  descendant,  the 
marsupial,  as  the  **parent  form,**  would 
have  been  "inevitably"  extinguished.  If 
the  wolf  came  from  the  fox  by  specific 
transformation  through  Mr.  Darwin's  law 


of  development,  then  the  fox  would  have 
shared  the  same  fate  as  the  parent  marsu- 
pial, and  in  turn  would  have  been  "inevit- 
ably" exterminated.  If  the  dog  developed 
from  the  wolf,  then  no  wolf  could  now 
exist,  if  there  is  the  least  truth  in  Mr.  Dar- 
win's law.  Neither  could  the  dog  exist 
after  the  transmutation  to  the  lerour  had 
Uken  place.  And  so  on  through  all  the 
various  species  of  the  monkey,  from  the 
lemur  up  to  the  gorilla ;  as  soon  a&  one  had 
given  rise  to  a  more  perfectly  developed 
fomi,  the  unimproved  parent  form  must 
"inevitably"  have  suffered  extirpation, 
leaving,  as  a  nmtter  of  course,  but  one 
permanent  breed  of  monkeys  in  existence 
all  the  time,  and  that  the  highest  or  last 
developed!  And, finally, when  some  orange 
outang  gave  the  initial  divergence  which 
inaugurated  the  human  race,  the  last  spe- 
cies  of  the  monkey  would  have  perished, 
since  the  law  is  inantablCy  as  laid  down  by 
Mr.  Darwin,  that  the  "  New.  and  improved 
varieties  will  inevitably  supplaat^  and  exicr- 
minate  the  alder  y 

Thus,  the  self-stultifying  principle  of 
evolution  under  natural  selection,  as  ex- 
pounded by  the  founder  of  the  system/ 
involves  the  necessary  and  unavoidable 
fact  that  man  should  now  be  the  only  living 
species  on  this  earth,  since  every  form  be- 
low him  through  which  his  line  of  descent 
has  progressed  would  have  successively 
and  "'inevitably"  succumbed  and  been  ex- 
terminated as  soon  as  each  improved  form 
had  made  its  apj>earance !  The  fact,  there- 
fore, that  we  now  have  a  hundred  thousand 
species  of  living  animals  known  to  zoology, 
all  of  which  have  survived  that  inevitable 
extermination  which  is  and  must  be  the 
necessary  result  of  evolution,  if  it  be  a  true 
theory,  shows  conclusively  that  we  have 
one  hundred  thousand  living  witnesses  now 
on  earth  demonstrating  the  utter  fallacy 
of  Mr.  Darwin's  hypothesis! 
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But,  even  worse  than  this:  I  will  now 
prove,  from  Mr.  Darwin*s  own  express  ad- 
missions, that  the  start  of  evolution  by 
natural  selection  from  his  supposed  prime- 
val form  of  life  was  a  practical  impossi- 
bility. It  will  be  remembered  that  all  evo- 
lutionists assume  the  first  animal  form  of 
life — whether  created  by  miraculous  pow- 
er, as  Mr.  Darwin  concedes,  or  formed  by 
spontaneous  generation,  as  Prof.  Haeckel 
assumes, — was  the  simplest  bnng  imagin- 
abUy  and  that  from  such  a  homogeneous 
organism  higher  organic  forms  were  grad* 
ually  and  successively  differentiated.  Now, 
it  is  easy  to  prove  by  Mr.  Darwin's  own 
statements,  repeatedly  made  throughout 
his  works,  that  no  such  differentiation  or 
development  from  a  low  to  a  high  organism 
WQuld  occur  in  Nature,  j/Vk"^  there  is  tup  ad- 
vantage to  a  simple  being  in  having  a  higher 
organism!    Look  at  a  few  passages: — 

**A  vefy  simpU  form  fitted  for  very  simple  cciU 
ditioiu  ^flife  [such  as  his  own  first  forms  and  those 
of  Professor  Haeckel]  might  remain  for  indefimiU 
ages  tmalUtrd  #r  ummprcved;  for  what  would  it 
profit  an  infusorial  animalcule,  for  instance,  or  an 
intestinal  worm  i«  btconu  highly  crgasuxedf*^ — 
Ammals  jmd  PldMiSj  voL  i.,  p.  19. 

This  very  manner  of  putting  the  question 
— "for  what  would  it  profit^'  &c.,  shows 
that  thW  author  means  to  convey  the  idea 
that  it  wi.uld/r^^/  them  nothing.  Then, as 
natural  su^lection  only  acts  on  profitable 
variations, it  follows  that  such  simple  beings 
as  the  mot^cra  or  primordial  moUusks  would 
not  have  changed  their  structures  to  be- 
come more  highly  organized.  Mr.  Darwin 
says: — 

"Natural  selection  acts  through  one  form  having 
iome  advantage  over  other  forms  in  the  struggle  for 
existence." 

••Natural  selection  a^ts  only  by  the  preservation 
And  accumulation  of  small  inherited  modifications, 
£ack  profitable  to  (tke  preserved  heimgj*^ —  Origin  of 
SpeeUs,  pp.  75.  0. 

Then,  it  is  clear,  since  it  would  not  profit 
a  very  simple  being  to  change  and  assume 


a  high  organism,  natural  selection  could 
do  nothing  with  those  first  forms,  conse- 
quently transmutation  receives  its  quietus 
at  the  start.  This  Mr.  Darwin  absolutely 
confirms,  as  follows: — 

*^  Under  very  simple  eondiiions  of  life  a  high  or- 
ganism  would  be  of  no  service,  ** — Origin  of  Species^ 
p.  loa 

How,  then,  in  the  name  of  science  and 
common  reason  did  natural  selection  go 
to  work  to  transmute  a  moneron  or  a  sim- 
ple mollusk  into  a  higher  organism,  since^ 
a  high  organism  would  be  of  no  profit  to 
such  simple  creatures,  and  since  natural 
selection,  as  he  tells  us  in  numerous  places, 
can  only  work  for  the  profit  of  a  being? 
Thusjhis  entire  theory  of  natural  selection 
is  broken  down  at  the  very  point  where  he , 
supposes  it  to  have  started,  and  by  the  in- . 
evitable  working  of  the  very  laws  he  has ' 
established  to  control  its  action ;  for,  if  a 
"high  organism  would  be  of  no  service''  to 
simple  beings  "under  very  simple  condi- 
tions of  life"  (the  very  conditions  and  the 
very  beings  his  transmutation  starts  with), 
then  it  utterly  prohibits  the  initial  steps  of 
evolution,  and  consequently  overthrows 
the  whole  system! 

This  sweeping  and  annihilating  conchi- 
sion  harmonizes  wMth  the  innumerable 
beauties  and  wonders  witnessed  in  exam- 
ining the  shells  of  ocean,  with  their  mar- 
velous symmetry,  elegant  forms,  and  ex- 
quisite shades  of  color.  In  particular,  the 
forms  of  the  shells  of  many  mollusks,  such 
as  the  wonderful  janthina,  the  beautiful 
triton,  and  the  marvelously  balanced  sca- 
laria,  never  could  have  been  produced  by 
natural  selection,  since  it  works  only  for 
the  good  of  beings,  and  the  shells  here  in- 
dicated are  immeasurably  more  difficult 
for  the  beings  to  manage  either  in  the 
breakers  or  in  the  deep  sea  than  would 
have  been  the  simple  shell  of  the  oyster 
or  clam. 
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The  beautiful  variegation  and  harmo- 
nious design  in  form  and  color  in  these 
thousands  of  shells,  which  no  art  can  ever 
imitate  or  even  approach,  have  but  one 
solution.  They  are  the  product  of  an  in- 
telligent Creative  Will  acting  with  the  same 
love  for  the  beautiful  and  varied  in  form 
and  hue  which  He  has  instilled  into  the 
higher  and  nobler  faculties  of  man.  Such 
wonderful  designs  and  patterns,  which  be- 
come more  and  more  elaborate  and  ex- 
quisite as  the  microscope  unfolds  their 
indescribable  beauties,  can  only  be  con- 
templated  by  a  well  balanced  and  logical 
mind  as  the  workmanship  of  an  intelligence 
like  our  own  but  infinite  in  ideal,  and  an 
executive  capability  immeasurably  above 
human  powers  of  conception. 

I  will  now  redeem  my  pledge,  made  in 
the  preceding  chapter,  and  show  that  Pro- 
fessor Haeckel  distinctly  teaches  (to  the 
utter  contradiction  and  refutation  of  his 
whole  theory)  that  natural  selection  is 
limited  in  its  operations  to  the  type  or  tribe 
of  creatures  which  it  is  improving, — that 
is  to  say,  the  members  of  one  type  or  phy- 
lum, such  as  articulata*,can  not  be  changed 
into  some  form  of  the  vetebrata,  nor  vice 
versa!  I  am  sure  this  would  hardly  be 
believed,  unless  I  quote  his  language,  for 
it  absolutely  destroys  the  foundation  of 
evolution,  making  special  creations  neces- 
sary to  bridge  over  the  chasms  between  all 
the  different  types.  These  are  his  words : — : 

'•There  appears,  indeed,  to  be  a  Kmii  given  to 
the  adaptability  of  every  organism^  by  the  type  of  its 
tribe  or  phylum.  .  .  .  Thus,  for  example,  nc  verte- 
brate animal  can  acquire  the  ventral  nerve-chord  of 
articulate  animals^  instead  of  the  characteristic 
spinal  marrow  of  the  vertebrate  animals.  However, 
within  this  hereditary  primary  form ^  within  this 
inalienable  type,  the  degree  of  adaptability  is  un- 
limited." [By  ••adaptability"  he  means  the  same 
as  ••transmutability."] — HMLCKX.h,History  of  Crea- 
tion, vol.  i.,  p.  250. 

This  is  a  most  astounding  admission  to 
be  made  by  the  greatest  apostle  of  Dar* 


winism  in  Germany;  and,  in  order  to  show 
how  he  is  recognized  by  Mr.  Darwin  him- 
self, I  quote  the  following: — 

••Professor  Haeckel,  in  his  General Morpkclogj 
and  other  works,  has  brought  his  great  knowledge 
and  abilities  to  bear  on  what  he  calls  phylogeny  or 
the  lines  of  descent  of  all  organic  beings." — Dar- 
win.—Ori^m  of  Species,  p.  381. 

The  Statement  I  have  just  quoted  from 
Professor  Haeckel  is  a  part  of  the  ^^great 
knowledge  and  abilities''  to  which  Mr.  Dar- 
win refers,  and  is  thus  endorsed  by  him, — 
which  is  also  a  clear  admission  that  Mr. 
Darwin  himself  believes  with  Professor 
Haeckel  that  every  organism  is  limited  to 
**the  type  of  its  tribe,"  and  can  not  by 
natural  selection,  transmutation,  or  "adapt- 
ability," go  beyond  it!  What  clearer 
proof  do  we  need  than  this  concise  state- 
ment that  there  must  have  necessarily  been 
a  special  miracle  required  at  the  beginning 
of  each  new  tribe  or  type  of  organism,  since 
the  "adaptability"  of  a  being  is  rigidly  con- 
fined tb  the  "type  of  its  tribe"?  It  may 
develop  or  be  transmuted  in  every  direc- 
tion, he  says,within  the  "tribe  or  phylum," 
and  to  this  extent  the  Professor  insists  that 
"the  degree  of  adaptability  is  unlimited^** 

but  it  can  not  be  transmuted  ^^'^^^ '^'^^^ 
type  or  tribe.  He  does  not  leave  us  in  the 
slightest  doubt  as  to  what  he  means  by 
"type,"  "tribe,"  or  "phylum,"  but  dis- 
tinctly illustrates  his  meaning  by  saying 
that  it  signifies  the  same  as  sub-kingdom^ 
since  "no  vertebrate  animal  can  acquire  th€ 
ventral  nerve-chord  of  articulate  animals^  in- 
stead of  the  characteristic  spinal  marrow 
of  the  vertebrate  animals";  and,  of  course, 
as  the  "articulate  animal  "is  also  confined, 
to  the  "type  of  its  tribe,"  since  "ever;* 
organism  "  is  thus  limited,  no  "  articulate 
animal "  could  overstep  the  boundaries  of 
the  "tribe"  or  "phylum"  to  which  it  be- 
longed. 

Here,  then,  I  assert  that  Prof.  Haeckel, 
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with  Mr.  Darwin's  endorsement,  surrenders 
the  whole  citkdel  of  evolution,  showing  in 
the  plainest  and  most  unequivocal  lan- 
guage that  the  first  animal  with  a  "spinal 
marrow"  and  a  backbone,  or  the  first  fish, 
was  the  work  of  miraculous  creation, since 
no  articulate  animal,  or  those  in  the 
sub-kingdoms  below  it  being  limited  to 
their  type  or  tribe,  could  have  been  tram- 
muted  into  vertebrate  animals!  There  is  no 
evading  the  force  of  this  annihilating  ad- 
mission; and  it  therefore  follows,  that,  as 
the  first  vertebrate  animal  could  not  have 
been  produced  by  natural  selection  through 
slight  successive 'modrfications,  Mr.  Dar- 
win's theory  has,  for  the  fourth  time,  "ab- 
solutely" broken  down.  The  reader  must 
not  forget  his  language : — 

"If  it  could  be  demcnstrated  that  any  complex 
ergan  [such  as  the  baekbotu  and  spinal  marrow  of 
the  first  Tcrtebrate  animal]  existed,  which  could 
not  possibly  have  been  formed  by  numerous  suc- 
cessive slight  modifications,  my  theory  would  abso- 
lutely break  down,'^ —  Darwin,  Origin  of  Species, 
p.  146. 

Here,  then,  again  Mr.  Darwin  surrenders 
his  whole  theory  as  having  "absolutely" 
broken  down,  since  I  have  demonstrated  by 
Professor  Haeckel,  with  his  own  endorse- 
ment, that  the  first  organic  individual  of 
every  "tribe,"  "phylum,"  or  "type,"  could 
not  possibly  have  come  from  the  pre- 
ceding tribe  or  type  by  transmutation  or 
through  natural  selection,  and  must  of 
necessity  therefore  have  been  miraculously 
created ! 

A  man  who  will  carefully  follow  these 
great  scientists  and  critically  scan  their 
writings  needs  but  very  little  argumenta- 
tive ability  to  overthrow  the  theory  at  every 
crook  and  turn  of  its  anfractuous  mean- 
derings,  for  they  .will  invariably  furnish 
him  with  such  an  abundance  of  materials 
in  the  shape  of  self -contradictory  reason- 
ing and  absurd  logic  that  he  only  needs 
the  classificatory  talent  of   a  druggist's  I 


clerk  to  sort  them  out,  label  them,  and 
place  them  conspicuously  upon  the  shelf. 

A  single  illustration  right  here,  in  pass- 
ing, will  confirm  this  representation.  In 
the  last  quotation  Mr.  Darwin  says  his 
"theory  would  absolutely  break  down"  if 
a  single  "complex  organ  "could  be  shown 
which  could  not  have  been  produced  by 
natural  selection,  or  slight  successive  modi- 
fications. Yet  he  himself  points  out  a 
"complex  organ  "  which  he  distinctly  de- 
clares could  not  have  been  produced  ly 
^^varicUion  and  natural  selection  *'!  Reader, 
be  astonished  as  you  may,  this  is  the  exact 
and  literal  truth.  Speaking  of  the  wings 
of  the  ostrich^  only  partly  developed  as 
they  are  now  found,  he  remarks : — 

"As  organs  in  this  condition  would  formerly, 
when  still  less  developed,  have  been  of  even  less 
use  than  at  present,  they  can  not  formerly  have 
been  produced  through  variation  andpttaiural  selec- 
lion,  M'hich  acts  solely  for  the  preservation  of  useful 
modifications  y — DARWiN,Or(fm  of  Species  ^'^,  398. 

I  have  thus  only  to  place  his  two  state- 
ments in  juxtaposition,  and  his  hypothesis 
breaks  down!  And  here, surprising  as  it  may 
seem,  I  have  accidentally  and  unexpect- 
edly run  across  a  complete  c;pnfirmation  of 
the  argument  made  use  of  at  the  beginning 
of  this  chapter,  namely,  that  the  wings  of 
all  birds  in  their  incipiency  or  when  just 
beginning  to  develop  (if  developed  at  all) 
could  not  have  been  produced  by  natural 
selection,  since  such  rudimental  wings 
would  have  been  wholly  useless!  Is  it  not 
astonishing  how  a  false  theory,  however 
ably  managed,  is  necessarily  compelled  to 
destroy  itself  by  its  own  inconsistencies 
and  self-contradictions?  Mr.  Darwin,  if 
he  were  an  out-and-out  opponent  of  evo- 
lution, and  if  he  had  been  using  this  in- 
cipient-wing argument  directly  against  the 
theory  of  natural  selection,  could  not  have 
employed  stronger  or  more  direct  and  ex* 
plicit  language ;  for,  "As  organs  in  this  con- 
dition [wings  not  sufficiently  developed  fot 
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flight,  as  those  of  the  ostrich,]  would  for- 
merly when  still  less  developed  have  been  of 
even  less  use  than  at  present y  they  can  not  for- 
merly  have  been  produced  through  variation 
and  natural  selection^  which  cuts  solely  by  the 
preservation  of  useful  modifications'* ! 

Then  wings  must  "formerly  have  been 
produced  "  by  miraculous  creation !  Really 
Messrs.  Darwin,  Huxley,  and  Haeckel, 
when  properly  understood  and  brought 
out,  form  a  trio  of  the  ablest  opponents  of 
evolution  who  have  ever  written  on  the 
subject.  This  was  clearly  seen  while  fol- 
lowing Professor  Huxley  through  his  "his- 
tory of  the  horse."  The  world  of  science 
will  ever  stand  indebted  to  these  great 
naturalists  for  the  efficient  service  they 
have  rendered  the  cause  of  progressive 
truth  in  so  thoroughly  annihilating  such  a 
hideous  scientific  excrescence  as  modem 

■m 

evolution. 

Mr.  Darwin,  as  the  founder  of  this  sys- 
tem, can  not  be  quietly  permitted  to  teach, 
as  he  does  here,that  wings  partly  developed 
would  be  useless,  and  therefore  *Va«  not 
formerly  have  been  produced  through  varia- 
tion and  natural  selection^*  and  then  escape 
scot-free,  and  be  allowed  to  go  on  tinker- 
ing away  at  his  broken-down  theory  the 
same  as  If  it  still  existed  unimpaired.  He, 
as  well  as  his  followers,  will  be  and  must 
be  held  literally  and  rigidly  bound  to  all 
the  consequences  of  such  a  truthful  and 
necessary  admission.  Among  these  con- 
sequences are,  firstly,  his  theory  "abso- 
lutely breaks  down  "  by  his  own  voluntary 
stipulation,  since  he  himself  points  out  an 
organ  which  he  declares  could  not  have 
been  produced  by  "variation  and  natural 
selection";  and  secondly,  as  the  wings  of 
all  flying  animals — birds,  bats,  and  insects, 
— in  their  incipient  stages  of  development 
were  likewise  necessarily  useless,  they  were 
also  beyond  the  power  of  natural  selection, 
and  hence  were  the  product  of  miraculous 


creation!  Thus,  by  the  fairest  logical  in- 
ductive reasoning  and  from  irresistible 
conclusions  drawn  from  premises  laid 
down  by  Mr.  Darwin  himself,  I  have  de- 
monstrated the  miraculous  creation  of  the 
different  classes  of  flying  animals,  since 
they  are  wholly  beyond  the  reach  of  natu- 
ral selection. 

In  fact,  by  noticing  the  last  quotation, 
it  will  be  seen  that  Mr.  Darwin  distinctly 
teaches  that  any  useless  organ^  no  matter 
what  it  may  be,  would  equally  break  dojm 
his  theory  if  pointed  out,  since  he  lays  it 
down  as  a  principle  that  such  organs  "cap 
not  formerly  have  been  produced  through 
variation  and  natural  selection,  which  acts 
solely  by  the  presentation  of  useful  modifxa- 
tions**!  I  can  within  ten  minutes  count 
off  on  my  fingers  a  hundred  complex  or- 
gans which  are  now  and  must  have  always 
been  wholly  useless  to  their  owners,  such 
as  the  tails  of  dogs,  wolves,  foxes,  panthers, 
tigers,lions,&c.  These  organs  have  clearly 
never  been  of  any  service  to  these  animals, 
not  even  as  rudders  to  aid  in  turning  when 
pursuing  prey,  as  some  have  supposed, since 
the  rabbit  can  make  quicker  turns  than  any 
dog  or  wolf!  Others  have  supposed  that 
they  may  have  been  of  use  as  balances  in 
leaping  from  branch  to  branch.  This  is 
exploded  by  the  fact  that  no  animal  can 
balance  so  well  or  leap  so  accurately  as  th^ 
tailless  gibbon.  The  truth  is,  such  organs 
are  not  only  useless  but  injurious,  bein^r 
burthensome  to  carry,  while  they  consume 
nutrition,  and  hence  must  neccssaril]' 
break  down  Mr.  Darwin's  theory. 

No  one  will  dispute  that  the  humps  of  a 
camel  are  now  useless  to  their  owner,  and 
necessarily  have  always  been.  How,  then, 
have  these  humps  been  gradually  de- 
veloped? Mr.  Darwin  distinctly  says 
"they  can  not  formerly  have  been  produced 
through  variation  and  natural  selection, 
which  acts  solely  by  the  preservation  oC 
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useful  modifications."  The  camel's  humps, 
therefore,  as  Mr.  Darwin  must  necessarily 
believe,  could  only  have  come  in  the  first 
place  by  miraculous  creation;  and  thus, 
like  all  other  useless  organs,  "absolutely 
break  down"  his  theory!  Yet  this  contra- 
dictory and  self-stultifying  hypothesis  is 
the  kind  of  science  (!)  we  are  called  upon 
to  accept,  and  these  are  the  great  scientific 
investigators  held  up  for  the  guidance  and 
admiration  of  the  world, — who  would,  with 
such  logic  as  wt  have  just  been  examin- 
ing, overthrow  religion,  annihilate  creation, 
and  dethrone  the  God  of  Nature,  by  de- 
monstrating their  own  lineal  descent  from 
the  monkey  if  not  from  the  ass. 

But  1  do  not  propose  to  let  Professor 
Haeckel  off  quite  so  easily  with  his  fatal 
concession  that  no  creature  can  be  differ- 
entiated or  transmuted  beyond  its  "phy- 
lum" or  the  "type  of  its  tribe."  If  these 
great  naturalists,  as  just  remarked,  who  are 
pointed  to  as  infallible  guides  in  scientific 
matters,  will  persist  in  striking  fatal  blows 
unwittingly  at  their  own  favorite  theory  of 
evolution,  I  propose  to  do  them  the  justice, 
if  not  the  favor,  of  holding  them  rigidly  to 
their  own  annihilating  admissions. 

In  one  part  of  his  book  Prof.  Haeckel 
asserts,  without  proviso  or  qualification, 
that,  there  is  "no  limit"  to  the  transmuta- 
tion or  "adaptation"  of  a  species,  but  that 
such  adaptivity  is  not  only  "unlimited" 
but  "infinite ":— 

"An  eighth  und  last  law  of  adaptatUn  we  may 
call  the  law  of  unlimited  or  infifnte  adaptation.  By 
it  we  simply  mean  to  express  that  we  know  of  no 
limit  to  the  variation  of  organic  forms  occasioned  by 
the  external  conditions  of  existence,** — Habckel, 
History  of  Creation^  vol.  i.,  p.  249. 

As  I  have  always  thought,  it  is  here 
finally  proved  that  evolutionists  have  no 
real  occasion  for  denying  man's  immortal 
being  in  a  future  life,  or  even  of  doubting 
the  existence  of  a  personal  God ;  for  Pro- 


fessor Haeckel  believes,  as  he  here  says, 
in  "infinite  adaptation  "  "occasioned  by  the 
external  conditions  of  existence"!  Why, 
then,  in  the  name  of  natural  selection  and 
common  reason,  should  not  a  man  develop 
into  a  God,  after  first  evolving  into  an 
angel,  just  as  consistently  as  that  a  mollusk 
has  already  developed  into  a  man  after 
having  evolved  into  a  kangaroo^  There 
surely  can  be  but  little  more  difference 
between  a  God  and  an  intellectual  man 
than  between  man  and  the  almost  lifeless 
polyp!  At  all  events,  I  would  be  willing 
to  pay  adoration  to  such  a  God  «as  suffi- 
ciently exalted  above  myself  to  be  regarded 
as  an  infinite  Creator! 

Professor  Haeckel,  however,  is  not  so 
much  to  blame  in  speaking  thus  of  the 
^''unUmiUdox  infinite  adaptation**  of  animals 
to  other  forms  by  natural  selection,  and  of 
thus  making  it  possible  for  an  infinite  God 
to  evolve  out  of  a  man,  since  his  great 
leader  and  master  in  evolution  has  set  the 
example : — 

**I  can  see  no  limit  to  this  power  [natural  selec- 
tion] in  slowly  and  beautifully  adapting  each  form 
to  the  most  complex  relations  of  life,**^~T>AKyfi'S^ 
Origin  of  Species ^  p.  412, 

The  reader  would  be  astonished  if  he 
could  really  see  in  a  classified  list  the 
number  of  instances  in  which  Mr.  Darwin 
(as  well  as  Professor  Haeckel)  contradicts 
himself  in  his  incongruous  reasoning  about 
natural  selection,  and  what  it  must  accom- 
plish if  evolution  be  true.  I  will  just  here 
digress  sufficiently  to  instance  a  few  ex- 
amples. 

As  just  quoted,  he  sees  "no  limit"  to 
this  power;  and  yet,  as  quoted  a  page  or 
two  back,  he  does  see  a  distinct  "limit," 
since  natural  selection  can  not  touch  a. 
partly  developed  wing  nor  any  other  orgaa 
unless  it  is  useful ! 

He  teaches  in  numerous  places  in  Iijr 
various  works,  as  already  quoted,  that  iiio 
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matter  how  numerous  the  normal  individ- 
uals of  a  species  or  the  parent  form  may 
be,  the  diverging  offspring,  which  are 
necessarily  few  in  number,  will  inevitably 
exterminate  their  parents.  A  single  ex- 
ample ; — 

**New  and  improved  varieties  will  inevitably 
supplant  and  exterminate  the  older.'* — Origin  of 
Species^  p.  413. 

Yet,  in  another  place  he  tells  us  that — 

'•Any  form  existing,  in  lesser  numbers  [such  as 
modi6ed  offspring]  would,  as  already  remarked, 
run  a  greater  ehanee  of  being  exterminated  than  one 
existing  in  large  numbers," 

"The  more  common  forms  in  the  race  for  life 
[such  as  the  unimproved  parent  forms]  will  tend  to 
heat  and  supplant  the  less  eommon  forms" — Origin 
of  Species^  p.  136. 

Thus,  as  the  modified  offspring  are  al- 
ways at  the  start  "the  less  common  forms" 
they  would  be  beaten  by  "  the  more  com- , 
mon  forms"  or  those  "existing  in  large 
numbers,"  and  consequently  no  transmu- 
tation could  ever  take  place ! 

Take  the  following  two  passages,  side 
by  side : — 

"We  have  every  reason  to  believe  from  the  study 
of  the  tertiary  formations,  that  species  and  groups 
of  species  gradually  disappear  one  after  another^ 
first  from  one  spot  then  from  another^  and  finally 
from  tlte  world" 

"Scarcely  any  paleontological  discovery  is  more 
atriking  than  the  fact,  that  tlu  forms  of  life  change 
almost  simulta>ieously  throughout  the  world" — 
Origin  of  Species^  pp.  293,  297. 

The  above  passages  need  no  comment. 
Finally,  read  the  following  lucid  contra- 
diction : — 

"Judging  from  the/<xi/  we  may  safely  infer  that 
not  one  living  species  will  transmit  its  unaltered  like- 
ness to  a  distant  futurity  "  ["Judging  from  the 
past"  read  the  following; — ] 
'  "Some  groups,  as  we  have  seen,  have  endured 
from  the  earliest  knoTtm  dawn  of  life  to  the  present 
day" — "The  genus  lingula,  for  instance,  the  spe- 
cies which  have  successively  appeared  at  all  ages, 
must  have  been  connected  by  an  unbroken,  series  of 
generations  from  the  lowest  Silurian  stratum  to  the 
present  day" —  Origin  of  Species ,  pp.  293, 294, 428. 


Out  of  compassion  for  the  inventor  of 
"pangenesis"  and  the  discoverer  of  "gem- 
mules,"  I  will  discontinue  this  list  and  re- 
turn to  Professor  Haeckel,  who  made  the 
not  less  important  discovery  of  his** eighth 
and  last  law  of  adaptation,"  which  he  ^ys 
"we  may  call  the  law  of  unlimited  or  infi- 
m'tf  adaptation*^ 

After  maintaining  his  hold  on  this  "law" 
for  a  while,  the  Professor  probably  saw 
that  he  and  Mr.  Darwin  were  both  running 
the  transmutation  business  headlong  into 
the  development  of  angels  and  Gods  out 
of  monkeys  and  men,  with  such  a  tremen- 
dous principle  in  Nature  as  this  "eighth  and 
last  law"  called  "the  law  of  unlimited  or 
infinite  adaptation*' \    so   he   was    shrewd 
enough  to  contradict  himself,  and   thus 
avoid  the  catastrophe  of  even  the  possible 
evolution  of  a  God !    He  saw  theritf  was  no 
conceivable  way  of  doing  it  gracefully,  so 
he  resolutely  took  the  evolution  bull  by  the 
horns  and  announced,  as  formerly  quoted, 
that  there  is  unavoidably  a  limit  to  the 
variation  of  organic  forms  which  absolutely 
confines  the  adaptability  of  every  creature 
to  the  ^^type  of  its  tribe**;  and,  although  he 
annihilates  Mr.  Darwin's  theory  of  descent 
by  so  doing,  and  demonstrates  the  necessity 
of  a  miraculous  creation  at  the  start  of 
each  sub-kingdom,  he  thought  it  safest,  all 
things  considered,  to  confine  the  transmu-   * 
tation  of  each  species  to  its  tribe  by  this 
consoling  remark:  "However,  within  this 
hereditar)'  primary  form,  within  this  ina- 
lienable type^  the  degree  of  adaptability  is 
unlimited**  (See  the  whole  quotation,  page   • 

516.) 

Thus,  we  have  at  last  arrived  at  a  clear 
insight  as  to  the  meaning  of  evolution,  as 
taught  by  Professor  Haeckel.  A  member 
of  a  vertebrate  species,  for  example,  caa 
not  step  over  the  bounds  of  its  ** phylum*' 
or  "  tribe"  and  become  a  lobster,  an  oyster, 
or  a  star*fish,  but  it  can  do  anything  else ! 
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Inside  of  the  "type  of  its  tribe"  its  "adapt- 
ability is  unlimited,"  and  therefore  a  mouse 
is  not  only  capable  of  becoming  an  elephant 
by ''adaptation"  under  natural  selection, 
but  it  is  equally  possible  for  an  elepJiani  to 
become  a  mouse^  as  Professor  Haeckel  abso- 
lutely believes,  if  he  has  any  confidence  in 
his  own  statement!  A  tortoise  is  not  only 
capable  of  being  transmuted  into  a  monkey, 
since  its  "adaptability  is  unlimited"  within 
its  "type,"  but  it  is  equally  possible  for  a 
monkey  to  evolve  into  a  tortoise,  notwith- 
standing  evolution,"  as  already  shown, 
means  exactly  the  opposite !  It  is  not  pnly 
possible  for  a  fish  to  develop  into  a  man, 
but,  according  to  this  great  authority  on 
evolution,  it  is  equally  feasible  for  a  man 
to  be  transmuted  into  a  fish,  since  within 
the  "type  of  his  tribe"  his  adaptability  is 
unlimited ! 

Thus,  again,  unexpectedly  we  are  brought 
to  another  distinct  example  of  the  mon- 
strous absurdity  exposed  in  the  last  chap- 
ter, while  reviewing  Professor  Huxley's 
"history  of  the  horse,"  that  evolution  sig- 
nifies, when  necessary  with  these  natural- 
ists, either  forward  or  backward,  improve- 
ment or  retrogsession,  progress  toward 
perfection  or  degradation  toward  imper- 
fection !  It  means, with  them,when  pressed 
for  explanation,  either  a  development  to- 
ward the  heterogeneous  or  a  transformation 
toward  the  homogeneous, — involves  either 
the  addition  of  parts  and  organs  to  a  being 
or  their  elimination, — signifying  anything 
or  nothing,  whichever  best  suits  the  tem- 
porary convenience  of  these  great  scien- 
tists! What  better  proof  can  a  superficial 
mind  require  than  this  indefinite  misappli- 
cation of  definite  words  that  the  whole 
system  of  evolution  is  a  bungling  fraud ! 

If  such  false  employment  of  words  and 
such  apparently  reckless  and  visionary 
statements  were  not  of  such  common 
occurrence  throughout  these  writings  we 


might  attribute  them  to  slips  of  the  pen  or 
an  unguarded  use  of  language.  But  they 
are  almost  as  numerous  as  the  pages  of  the 
books.  Take  this  fact  as  an  illustration : 
Mr.  Darwin  distinctly  teaches,  as  quoted 
in  the  conclusion  of  the  seventh  chapter, 
that  a  prominent^  abrupt,  or  monstrous 
variation,  accidentally  occurring  in  a  spe- 
cies, would  be  lost  in  a  ^tate  of  Nature  by 
the  promiscuous  intercrossing  of  such  ab- 
normal individual  with  the  ordinary  crea- 
tiire^^ust  because  Nature  lacks  the  power 
of  forcible  separation;  while  the  breeder 
or  fancier  begins  his  selection  on  some 
half-monstrous  deviation,  and  succeeds  in 
time,  by  methodical  separation  and  selec- 
tion, in  producing  a  distinct  breed.  Mr. 
Darwin  does  not  hesitate  to  admit'that  no 
kind  of  improvement  in  fancy  pigeons, 
sheep,  cattle,  or  swine,  could  be  made  by 
the  breeder  except  by  forcible  separation 
and  intelligent  selection,  both  of  which  is 
entirely  out  of  the  question  in  a  state  of 
Nature.  Yet  both  Professors  Haeckel  and 
Huxley  distinctly  ignore  this  essential  and 
fundamental  diflference: — 

*^The  nature  of  the  transformation  and  the  means 
by  which  it  is  produced  are  precisely  the  same  in  both 
artificial  and  natural  selection'* — Haeckel,  His- 
tory of  Creation^  vol.  i.,  p.  i6S. —  Also,  his  General 
Morphology,  vol.  ii.,  p.  248. 

••As  I  have  already  said^the  operation  of  Nature 
[in  transforming  a  species]  is  exactly  the  same  at  the 
artificial  operation  of  man.**  .  .  .  "The  condit'ons 
of  existence  may  play  exactly  the  same  part  for 
natural  varieties  as  man  does  for  domestic  varie- 
ties."— Huxley,  On  the  Origin  of  Species,  p.  122. 

Now,  such  false  and  purely  reckless 
statements  as  these  should  be  frowned 
down  by  all  scientific  investigator:  z.t  de- 
grading to  the  cause  of  science  and  true 
knowledge.  Yet,  to  favor  the  theory  of 
natural  selection  and  show  its  power  to 
change  one  specific  form  into  another  of 
the  most  diverse  structure,  these  writers 
both  publish  to  the  world  what  they  must 
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have  known  to  be  pure  fiction,  by  a  fair 
construction  of  their  language. 

Almost  entire  chapters  in  Mr.  Darwin's 
works  are  devoted  to  showing  the  difference 
between  the  breeder's  operation  (where  in- 
telligent and  methodical  selection  culls  out 
a  peculiar  form  or  color,  and  then  forci- 
bly separates  and  breeds  from  those  alone 
which  have  the  same  peculiarity)  and 
Nature'^  efforts,  where  no  forcible  separa- 
tion or  prevention  of  promiscuous  inter- 
crossing can  take  place,  except  so  far  as 
the  stronger  prevail  over  the  weaker.  Yet 
these  authors  both  tell  us  that  the  efforts 
and  the  process  of  selection  under  Nature 
are  "exactly"  and  "precisely"  like  those  of 
the  fancier  and  the  breeder! 

This  is  quite  an  unusual  thing  for  Pro- 
fessor Huxley,  but  is  an  every-chapter 
occurrence  with  Professor  Haeckel.  Take 
the  following,  where  he  is  so  anxious  to 
make  the  reader  believe  that,  owing  to  the 
universal  "struggle  for  existence"  so  eulo- 
gized by  Mr.  Darwin,  there  would  be  no 
trouble  in  natural  selection  soon  improving 
a  species  and  transmuting  it  into  another 
form: — 

•  •  Every  individual oK  every  animal  and  vegetable 
species  is  engaged  in  ^^  fiercest  competition  with 
every  other  individual  of  the  same  species  which 
lives  in  t/ie  same  place  with  it, " — H  AECKEL,  History 
of  Creation ^  vol.  i.,  p.  163. 

Really,  to  suppose  that  this  author  did 
not  know  when  he  wrote  it  that  this  whole 
statement  was  pure  fiction  from  beginning 
to  end,  would  be  to  write  him  down  a 
scientific  idiot.  But,  as  Mr.  Darwin  insists 
that  Professor  Haeckel  has  brought  his 
"great  knowledge  and  abilities  to  bear" 
on  this  subject,  we  can  not  even  throw  the 
mantle  of  charity  over  it  as  the  result  of 
any  want  of  information.    Does  this  great 


naturalist  pretend  candidly  to  teach  us  tlu^ 
"every  individual "  of  a  swarm  of  bees  "is  . 
engaged  in  \ht  fiercest  competition  ^\i\i  every 
other  indiindual  of  the  same  species"?  He 
knows,  if  he  knows  anything  at  all  aboat 
natural  history  or  entomology,  that  there 
is  not  the  slightest  competition  among  these 
unselfish  and  harmonious  workers,  but  that 
all  unite  by  a  division  of  labor  to  the  ac* 
complishment  of  the  same  end.  This  is 
true,  also,  of  the  various  species  of  ants, 
which  work  in  the  most  perfect  order  and 
harmony  at  whatever  is  for  the  general 
good,  assisting  each  other  in  their  battles 
and  some  of  them  in  taking  care  of  their 
wounded, while  never  fighting  or  quarreling 
among  themselves.  Yet  this  learned  scien-  ; 
tist  assures  us,  after  bringing  "his  great 
knowledge  and  abilities  to  bear,"  that 
"every  individual"  ant  is  ^''engaged  in  the  ' 
fiercest  competition  with  every  other  inditddual 
of  the  same  species**! 

He  would  teach  us  that  the  millions  of 
mammal  mothers,  which  furnish  their  own 
substance  in  the  form  of  pabulum  to  nour- 
ish and  sustain  their  young  ones,and  would, 
in  many  instances,  sacrifice  their  own  lives 
to  defend  them  from  danger,  are  struggling 
with  those  same  young  ones  for  the  mastery 
and  "engaged  in  the  fiercest  competition** 
with  them,  if  there  is  any  meaning  in  his 
language!  But  why  waste  time  with  such 
a  reckless  scientific  latitudinarian? 

I  might  thus  go  on  and  fill  out  a  whole 
chapter  with  just  such  examples  from  Pro- 
fessor Haeckel,  and  could  then  add  another 
chapter  with  similar  self-annihilating  pas- 
sages from  Mr.  Darwin, but  the  size  allotted 
to  the  book  forbids.  I  therefore  leave  the 
question,  with  my  best  wishes  and  a  kind 
adieu  to  the  reader. 


SCIENTISTS  AND  THE  IMMORTALITY  OF  THE  SOUL. 


♦   >  •> 


>•  ■   » 


The  true  scientist — the  ideal  investi- 
gator  of  Nature— cannot  be  indi£ferent  to 
the  question  of  a  future  state  of  existence, 
nor  treat  the  subject  as  one  suited  only  to 
the  contemplation  of  the  weak-minded.  It 
id  an  utter  impossibility  for  the  real  seeker 
after  scientific  knowledge  willingly  to  op- 
pose tlie  hypothesis  of  the  immortality  of 
the  soul,  or  look  upon  its  possible  fal- 
lacy with  anything  but  sadness  of  heart, 
for  the  reason  tbat  true  science  leads  all 
her  votaries  to  desire  a  knowledge  of  that 
which  Ues  beyond  the  reach  of  bur  present 
earthly  facilities;  and  the  more  real  is  the 
scientific  aspiration,  and  the  more  refined 
and  devoted  is  the  investigator,  the  more 
keenly  must  he  desire  to  know  the  secrets 
of  the  intangible  universe  from  which  he 
ii  forever  debarred  with  his  present  cir- 
cumscr.bed  means  of  attaining  knowledge. 

We  see  distinctly  vast  storehouses  of 
knowledge  all  ai'ound  us  in  Nature,  ^dth 
the  stores  locked  and  the  keys  almost 
within  our  grasp,  but  so  far  out  of  reach 
that  we  can  never  hope  to  possess  them  in 
the  present  life.  We  behold  ten  thousand 
suns  and  planets  with  their  unHmited 
treasures  of  scientific  information,  though 
by  aid  of  our  best  earthly  facilities  we  ai*e 
enabled  barely  to  view  their  shining  sur- 
faces; and  as  we  peer  intently  through  our 
glasses  to  learn,  if  possible,  more  of  their 
hidden  mysteries,  they  twinkle  provok- 
ingly  at  our  puny  efforts,  and  mock  de- 
risively the  abiiipt  limits  of  our  circum- 
scribed powers.  It  is,  therefore,  self-evi- 
dent ly  false  and  absurd  to  say  that  the 
real  student  of  science  would  not  wish  to 
know  as  much,  at  least,  about  the  glorious 
Pleiades,  the  burning  Aldebaran,  the  cold 


Bootes,  or  the  dazzling  Sirius  as  he  knows 
about  his  own  earthly  planet,  could  such 
knowledge,  by  any  possibiHty,  be  attained; 
while  the  true  bcientidt  would  welcome 
with  joy  even  the  faintest  hope,  the  dim- 
mest pi'ospect^  of  an  achievement  so  tranc- 
cendent  as  some  means  by  which  a  mere 
fraction  of  such  knowledge  could  be  gained. 
Yet,  uU  this  immeasurable  knowledge  and 
inconceivably  more,  is  held  out  to  the  sci- 
entific investigator  in  the  single  conception 
of  the  immortality  of  the  soul  and  what  it 
implies. 

As  a  proof  that  a  knowledge  of  these 
secrets  of  the  distant  worlds  suspended  in 
space,  now  so  •  completely  beyond  our 
grasp,  is  intensely  desirable,  we  have  only 
to  observe  with  what  eager  and  almost 
sleepless  vigils  the  astronomer  watches 
through  his  telescope  the  indistinct  sui*- 
face  of  our  poor  frozen  moon,  trjing  to 
catch  a  glimpse  of  some  yet  undiscovered 
crater  or  moimtain  peak,  and  thus  to  un^ 
rfivel  a  trifle  more  of  her  available  tut 
almost  useless  secrets,  and  which  at  best 
leave  the  mind  in  the  wretchedness  of 
confused  imcertainty  I  Look  how  he  scans 
the  rings  of  Saturn,  or  puzzles  over  the 
problems  involved  in  the  moons  of  Mars  I 
And  witness  with  what  cbeerfulness  be 
spends  his  thousands  of  dollars  and 
months  of  precious  time  in  trying  to  f-olve 
the  comparatively  ti  ifling  probh  m  of  the 
existence  of  an  inter-Mercurial  planet! 
And  even  then,  what  a  contemptible  supply 
of  knowledge  does  he  acquire  with  all  this 
wear  of  nerve  and  strain  of  intellect !  A 
single  glance  of  the  soul's  immortal  tele- 
scope, if  there  be  any  truth  in  the  hypoth- 
esis of  a  future  life,  would   unfold   ten 
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thousand  such  problems,  which  must  re- 
main hidden  from  man  throughout  the 
<ndle8S  cycles  of  earthly  generations,  if 
death  is  to  end  alL  Yet,  astonishing  to 
contemplate,  our  greatest  investigators  of 
Nature  and  most  industriously  interested 
seekers  ufter  her  hidden  treasures  of 
knowledge,  while  realizing  theii*  own  puny 
efforts,  seem  to  take  not  the  slightest,  in- 
terest in,  or  to  have  the  least  desire  for, 
the  rational  proof  6f  the  f)ossif)ility'of  a 
state  of  being  which  will  so  absolutely 
open  to  the  mind  all  these  now  unsearch- 
able mysteries!  On  the'  contrary,  they 
even  earnestly  and  almost  bitterly  oppose 
every  argument  which  tends  to  detuon- 
strate  the  jprobalnlity  of  such  a  glorious 
consummation. 

That  a  future  life,  involving  all  the  in- 
tallectual  advantages  here  contemplated, 
ii possible^  no  intelligent  or  candid  scien- 
tist will    question.     That  it  is  probable, 
thousands    of  the  best  and  wis^  even 
among  scientific  investigators*  have  fully 
agreed.     That  it  is  a  cerlainiy,  milUons  of 
the  noblest  of  earth  have  maintained  even 
with  their  dying  breath.     Under  such,  cir- 
cumstances it  would  naturally  iye  presumed 
that  the  true  scientist,  froiu  his  paramoimt 
desire  to  acquire  information  alone,  would 
be  the  first  to  lend  a  helping  handtothos^e 
investigators  whose  Hves  are  devoted  to 
the  cause  of  demonstrating  the  soul's  im- 
mortaUty,  rather  than  almost  virulently 
throwing  obstacles  in  their  way  by  bellig- 
erently beUttling  every  consideration  ad- 
vanced in  its  support     This  willing  op- 
position   to    an    assurance    of    grander 
scientific  resources,  and  of  a  higher  plane 
of  intellectuaUty  than  earth  affords,  as  the 
only    conceivable  means    by    which  this 
knowledge  of  the  mysteries  of  Nature  can 
€  <rer  be  attained  by  man,  proclaims  in  more 
than  words,  that  such  votaries  at  the  altar 
of  science  are  mere  pretenders  in  their 
great    profession    and  imworthy  of  the 
name    of    true    philosophers.     They  are 
priests  who  hold  the  temple  by  force,  but 
their  worship  is  the  sham  of  hypocrisy. 

Should  even  a  single  Edison  declare  his 
belief  that  an  improvement  was  reason- 
ably possible  in  tne  telescope  by  which 
Venus  might  be  brought  as  near  to  us  as  | 


the  moon  is  now  by  means  of  our  best  in- 
struments,   would   ti-ue    astronomers,   I 
ask,  discourage  his  efforts  by  ridicule  and 
virulent  opposition?      Wouid  they  s^ize 
upon  every  opportunity  to  throw  obstacles 
in  his  way  by  discouraging  his  fiiends 
from  even  lending  him  the  aid  of  their 
sympathy,  and  thus  prevent  the  necessary 
demunstrations    by  which    to    show  the 
possibility  of  huch  a  marvelous  achieve- 
ment?   Nd     Even  \vith  the  testimony  of 
one  such  witness,  and  the  small  assurance 
it  would  give,  every  true  scientist  in  the 
land  would  come  to  his  aid,  at  least  in 
sympathy,  and  thus  help  him  to  achieve  a 
consummation  so  grand  and  glorious,  or 
at  least  to  prove  its  possibility  even  should 
the  time  required  for  its  accompHshment 
permit  no  man  now  Hving  to  enjoy  the 
sight     But  when  thousands  of  the  beet 
educated  scientists  of  the  world  declare 
their  unshaken  faitJi  Cbat  it  is  possible  for 
au  immortal  telescope  to  be  placed  in  the 
hands  of  every  man  at  death  by  which 
Venus,  and  Mars,  and  Jupiter,  and  Sirius, 
and  the  Pleiades  can  be  examined  more 
minutely  and  satisfactorily  than  we  clu 
now  scnitinize  this  earth/ the  Haeckels 
and  IngersoUs  of  modem  science — these 
pretendei*  to  true  philosophical  research 
— are  up  in  arms  against  it,  contesting 
every  inch  of  groimd  in  its  favor  with  an 
earnestness  and  even  bitterness  indicative 
that  their  own  personal  interest  would  be 
jeopardized  should  a  future  life  and  its 
grand  scientific  results  be  proved  true  I 
They  thus  plainly  proclaim  to  the  world 
their  intuitive  love  of  ignorance,  rather 
than. an  inherent  desire  for  knowledge,  by 
discarding  with  contempt  the  only  possi- 
ble hope  of  knowing  more  of  the  mysteries 
of  the  universe  than  is  afforded  by  our 
present  brief  and  circumscribed  life.    Ijet 
the  truth,  then,  stand  recorded, — ^let  it  be 
written  in  letters  of  electric  light  never  to 
he  effaced, — that  the  real  scientist  and 
ideal  investigator  of  Nature's  problems 
can  not  oppose  the  Christian  philosopher 
in  his  efforts  to  establish  tiie  truth  of  the 
[)roposition  that  death  does  not  end  ell, 
and    consequently  that  the  present  life, 
intellectually,  socially,  and  spiritually,  can- 
not be  all  there  is  of  us  or  lor  u& 
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{REVISED    EDITION. 1 

The  following  indorsements  of  this  book  are  a  sample  of  the  notices  we  are  receivings 
the  like  of  which  have  never  before  been  read  in  favor  of  any  other  book. 

[From  the  lUustrated  Christian  Weekly,  N,  F.] 

*'A  very  remarkable  l)Ook  has  couie  under  our 
notice,  The  Problem  of  Human  Life,  which  we  have 
examined  with  some  care,  in  whicli  tlie  autlior  re- 
views most  successfully  the  works  of  Darwin,  Hux- 
ley, Tyndall,  Haeckel,  Hehnholtz,  and  Mayer, 
demonstrating,  as  we  think,  tlie  utter  fallacy  of 
scientific  materialism.  The  book  challenges  tlie 
fullest  examination;  and  witliout  undertaking  to 
indorse  all  its  positions  (though  we  know  of  none 
which  we  would  combat),  it  clearly  annihilates  the 
last  standhig-grouud  of  Darwinism  as  a  scientific 
theory." 
[From  the  MethodUt  ProteetarU,  Baltimore,  Md."] 

**This  is  the  book  of  the  age;  and  its  unknown 
author  need  aspiro  to  no  greater  literary  immortality 
tlian  the  production  of  this  work  will  give  him; 
and  thousands  of  the  best-educated  minds,  that  have 
been  appalled  by  the  philosopliical  teachings  of 
modem  scientists,  will  *  rise  up  and  call  him  blessed.* 
Hitherto  it  has  been  the  boast  of  atheistic  scientists 
that  the  opponents  of  their  doctrines  have  never 
ventured  to  deny  or  to  solve  the  scientific  facts  upon 
which  their  theories  are  based.  But  our  author, 
aoceptii^  these  very  facts,  unfolds  another  gospel ; 
and  Tyndall,  Darwin,  Haeckel,  et  al,  are  mere  pig- 
mies in  his  giant  grasp.  His  logic  is  not  only  re- 
sistless but  overwhelming,  exciting  alternately  our 
pity  and  contempt  for  the  helpless  victims.  *A 
Daniel  has  conie  to  judgment,'  and  the  work  will 
inevitably  stir  the  scientific  world  and  the  theologi- 
cal world  from  center  to  circumference,  and  revo- 
lutionize much  of  the  teachings  of  modem  scientists. 
.  .  .  We  do  not  think  it  possible  to  discount  the 
force  and  conclusiveness  of  WHfocd's  argumenta 
In  our.  judgment  it  is  the  ablest  and  most  timely 
production  since  the  appearance  of  Bishop  Butler's 
*  Analogy,'  in  1796." 

[r^rom  the  Kansas  City  Daily  Journal,'] 

*'Wben  the  reader  lays  down  this  book,  after 
having  gone  through  with  it,  he  will  admit  one 
thing — that  no  part  of  the  theory,  or  any  of  its  col- 
lateral questions,  has  been  omitted.  The  amiment 
is  thorough,  compact,  strong,  nervous,  and  clear. 
In  fact,  as  a  simple  mental  acliievement,  it  is  one 
of  the  most  remarkable  that  has  fallen  imder  our 
observation  for  a  long  time.  There  can  l)e  no  doubt 
of  the  ability  and  originalitv  with  which  the  sub- 
jects treated  of  are  handled.  The  casual  thinker 
will  wonder  at  the  fact  that  in  support  of  such  a 
theory  the  author  should  select  sound  as  the  leading 
subject  with  which  to  overthrow  evolution.  But 
when  the  manner  in  wliich  it  is  treated  is  under- 
«tood,  and  the  theory  of  the  writer  is  comprehended, 
it  will  be  found  to  be  almost  the  very  citadel  that 
bas  been  attacked  and  captured.  .  .  .  We  believe 
Vfhffd  the  candid  reader  lays  down  the  book  he  will 
eoncede  that  the  wave-theory,  at  least,  has  little 
besides  the  names  of  these  great  men  [Tyndall, 
Helmholtz,  and  Mayer]  to  support  it  .  .  .  He 
don't  dogmatize  or  theorize,  but  he  marshals  an  ar- 
ray of  facts  that  seems  simply  conclusive.  ...  It 
is  by  such  demonstrative  illustrations  as  these  [the 
performance  of  the  locust]  that  the  author  sustains 
his  argument  against  the  accepted  theory  of  sound. 


.  .  .  But  it  is  impossible  to  foHow  the  mnkitiidf 
of  illustrations  in  which  the  book  abounds.  Ko  man 
who  wishes  to  explore  the  whole  field  can  afford  ts 
ignore  this  work,  because  it  furnishes  a  magazine 
of  facts  and  arguments  which  must  l)e  answered! 
Authorities  can  not  be  quoted  f^inst  it,  because  il 
assails  all  these  authorities.  To  quote  them  is  fdm- 
ply  to  assume  that  their  positions  have  not  been 
assailedr  .  .  .  Get  the  book  and  read— yes,  study 
it." 

[From  the  Brethren  at  Work,  Lanark,  111.2 

"it  is  unquestionably  the  most  startling  and 
revolutionary  book  published  in  a  century.     In  its 
overwhelming  power  of  analytical  reasoning  Uiere 
is  nothing  extant  to  compare  with  it,  save,  periiape. 
Butler's  'Analogy.*   He  takes  a  flower  or  a  bit  oc' 
musk,  and  evolves  therefrom  a  cogent  argunient  for 
the  immortality  of  the  souL    From  a  sunbeam  or 
th^  sonorous  emissions  of  the  tuning-fork  lie  elabor- 
ates principles  Which  are  the  coraer-stones  off^  Uie 
universe.    He  catches  the  ctiirp  of  a  cricket  or  the 
stridulation  of  a  locust,  and  draws  from  it  a  demon- 
stration that  hopelessly  sliatters  the  ve^  foundations 
of  materialism.    There  is  no  escape  nom  tlie  mas- 
sive accumi|lation  of  facts,  and  the  overpowering 
application  of  principles,  in  wliich  the  work  abounds 
from  lid  to  lid.    The  glory  of  the  book  is,  that  it  is 
not  only  scientific,  but  eminently  Clirikiao.     It 
marks  an  epoch  in  the  centuries.    It  is  the  work  of 
Providence,  and  will  not  accomplish  its  missioa  in 
a  generation.     It  unfolds  tmths  tliat  will  stay  as 
long  as  Christ  is  preached.    Although  strictly  sdeo- 
tific,  its  one  aim  is  the  demonstration  of  a  persooal 
God,  and  a  hereafter  for  humanity.    We  never  tire 
reading  it.    It  is  an  exhaustless  mine  of  Christian 
tmth.     It  is  the  litcranr  ehd'  ^aewcre  of  the  age. 
Those  who  appreciate  scientific  tmth,  lucidly  stated, 
will  revel  in  its  pages.    All  ministers  and  intelligent 
lay  members  should  read  it.    It  is  worth  its  weight 
in  diamonds.    It  is  an  armory  full  of  the  weapons 
of  the  Almighty,  for  the  puUing  down  of  strong- 
holds." 
[Prof.  Chas.  Dion's  Letter  in  the  New  York  Sun.] 

*' These  positions  and  arguments  [against  the 
wave-theory  of  sound]  can  not  be  ignored  as  un- 
worthy of  notice  by  the  eminent  sdentific  men  as- 
sailed, since  quite  a  number  of  professors  of  the 
physical  sciences,  whose  names  are  appended  at  the 
close  of  the  work,  have  unconditionally  indoreed 
the  author's  viewa  Amonc  these  are  Prof.  Eep- 
liart,  A.  M.,  of  Westem  Coll^,  Iowa,  and  Prof. 
Osbom,  LL.D.,  of  Madison  University,  both  pro- 
fessors of  physics  in  the  institutions  named.  Skich 
men  can  hardly  be  supposed  cajpable  of  surrendering 
unreservedly  to  a  new  theory  in  science  wholly  un- 
worthy of  the  notice  of  vrriters  on  sound.  It  is  for 
the  distinguished  authorities  assailed  to  come  to  the 
rescue  of  their  favorite  theory;  and  thus,  if  they 
can,  aid  their  fellow  professors,  who  freely  confess 
their  inability  to  defend  the  received  theory  against 
Wilford's  attacks.  If  he  is  right  there  should  be 
an  immediate  reconstmction  of  the  sound-tlMhoiy, 
so  that  our  schools  and  colleges  may  teach  tnnh 
instead  of  error  upon  that  subject  lliese  great  an* 
thorities  must  not  mistake  the  public     Sdentific 
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Students  look  to  them  for  acme  exphmatioo  of  these 
▼eiy  damagiiig  criticisins,  and  they  will  not  be  cou- 
tent  till  it  is  forthcoming.  I  write  as  an  investigator 
of  sonorous  phenomena,  and  wholly  in  the  interests 
of  science.** 

[Frtnn  The  Watehtower,  Newbeme,  N.  C] 

'*  The  problem  of  huiLan  life  is  at  last  solved,  the 
Bible  is  savcnK  and  the  Christian  faith  is  redeemed ; 
and  the  broad  space  of  eternity  is  too  short  for  evo- 
lutionists to  think  of  recovenng  from  the  death- 
blow of  7'A«  Pr«?6fem  <?/i/uina»  iU/fe.  .  .  Without 
doubt  it  is  the  most  startliug  book  of  the  century. 
We  would  rather  have  the  honor  of  writing  such  a 
book  than  to  be  president  of  the  United  States.*' 
[Ffvm  m  Methodist  ChrUUan  Advocate, 8t, Louie.] 

**Some  months  ago  we  received,  tlirough  the 
kindness  of  Messrs.  Hall  &  Ca,  The  Problem  of 
Htanan  Life,  We  have  examined  the  work,  and 
pronounce  it  one  of  the  most,  if  not  the  most  re- 
markable books  of  the  age,  demonstrating  as  it  does 
some  of  the  fundamental  truths  of  our  holy  religion 
on  purely  scientific  grounds^  and  from  purely  a  sci- 
entific standpoint.  Among  these  truths  particularly 
are  the  existence  of  God,  and  the  subotanthil  and 
conscious  nature  of  the  human  souL  .  .  .  Taken 
all  in  all,  it  is  the  most  remarkable  book  we  have 
read  in  many  a  day.  .  .  .  As  a  religionist  we  enjoy 
these  discussions  hugely.  Those  whose  friends 
daim  for  theai  the  power  to  overthrow  our  Bible, 
and  who,  it  may  be,  regard  themselves  as  compe- 
tent to  the  task,  are  met  on  their  own  ground,  fought 
with  their  own  weapons,  and  are  hewn  to  pieces  as 
<XMDpletely  as  was  Ajonig  by  the  sword  of  SfunueL** 

{Fnm  the  DoBter  {Iowa)  Herald.] 

(Edited  by  Prof.  Henry  C.  Cox,  A.M.,  for  15  years 

Professor  of  Physical  Science.) 

"About  two  months  since  we  procured  a  copy  of 
Wllford  IL2XL'%  Problem  of  Human  Ufe^  and  as  time 
has  been  given  us  we  have  been  busy  in  its  study. 
It  is  a  great  book.  We  believe  it  to  be  the  ablest 
scientific  work  written  in  a  hundred  years.  It  is 
strong  enough  to  refute,  utterly,  the  specious  plead- 
ings of  Darwin  and  Haeckel  for  evolution  and  spon- 
taneous generation,  and  the  sophistry  of  Professor 
Tyndall  on  Heat  as  a  mode  of  Motion.  The  first 
division  of  the  book  is  given  to  a  discussion  of  the 
wave-theorv  of  soimd ;  and  so  completely  does  he 
show  the  absurdity  of  that  hvpothesis,  that  we  feel 
mortified  to  reflect  that  for  fifteen  years  we  taught 
ii  for  science.** 

{From  the  Qoepel  Preacher,  Aehland,  Ohio.] 

''The  angelic  Jubilate  that  undulated  over  the 

Elains  of  Bethlehem  is  not  yet  spent.  It  still  quivers 
1  the  air.  Qod  has  sent  a  new  messenger  in  the 
latter  half  of  the  nineteenth  century  to  pronounce 
with  fresh  and  glorious  emphasis  the  Deuteronomy 
of  the  Gospel.  Wilford  Hall  of  New  York  is  the 
Qsrrus  elect  of  the  Most  High  to  liberate  Israel  from 
tlie  Babylonian  yoke  of  scientific  bondage.  A  di- 
▼inely-pAnoplied  and  invincible  champion  of  the 
truth  has  been  providentially  plac^  in  the  van  of 
the  )|oet  battUng  for  God  and  the  authenticity  of 
Hisfevelation.  The  gospel  of  the  mssses  among 
the  intelligent  to-day,  throughout  the  civilized 
woridy  is  Evolution, —  no  God,  no  Emmanuel,  no 
Heaven,  no  future,— conscience  an  educated  lie, 
responsibility  a  delusion,  and  the  Bible  a  stupen- 
dous fraud.  But  God  Almighty  has  come  down 
once  more  upon  Shiai  in  fire  and  terror, — in  scath- 
ing li^tning,  and  in  stunning,  world-shaking  thun- 
der»  in  that  wondenf  ul,  church-gladdening  and  hell- 


confounding  book  entitled  The  Problem  of  Human 
Life,  Here  and  Hereafter.  Nothing  like  it  has  ever 
coaie  fro.a  the  pen  o(  ui2tn,  save  from  prophet  or 
apostle.  Qod  passes  by  and  proclaims  his  awful 
name  anew,  as  the  old  white-bearded  Christian 
Pliilosopher  lies  in  the  cleft  of  the  Rock  under  tXe 
hand  of  the  partlv  disclosed  I  AM.  Next  to  the 
Bible,  it  is  the  book  for  the  redemption  of  the  world. 
The  Problem  of  Human  Life  is  written  wholly  in 
the  interests  or  the  Bible.  It  throws  the  light  uf 
Heaven  over  Nature.  It  evokes  the  sweet,  soiemp, 
inspiring  Amen  of  Jehovah,  out  of  the  commonest 
objects  and  occurrences.  A  **new  heaven  and  a 
new  earth**  spring  to  view  in  the  rapt,  luminous 
pages  of  Wilford  Hall.  It  is  a  God-indited  look, 
spelled  out  of  the  slow-evolving  data  of  the  centu- 
ries and  eternities,  and  the  great  truths  it  brings 
will  last  forever.  The  gates  of  hell  can  not  prevul 
against  it  The  sword  of  the  Almighty  gleams  on 
every  page;  and  no  atheistic  weapon  fonred  in 
Germany,  France,  England,  America,  or  Pande- 
monium, can  turn  or  blunt  its  edge.  It  is  a  heaven- 
burnished  mirror  that  opens  the  mind  to  a  thousand 
wonders  never  thouriit  of  before.** 

[From  The  ChritiUan,  St.  Louie.  Mo.] 

"The  author  now  comes  forward  with  what  may 
well  be  styled  DarwinUm  Against  fteeff;  for  if  ever 
a  system  of  doctrine  was  beaten  over  the  head  with 
its  own  clubs,  even  unto  death,  Darwinism  has  been 
in  thiB  book.  .  .  .  The  very  least  that  can  be  said 
about  the  work  is,  that  it  is  one  of  the  most  remark- 
able products  of  this  fertile  age.** 

[From  the  Christian  Preceher,  Dallas,  Texas.] 

**  For  years  the  author  has  been  lost  to  his  former 
friends ;  and  now  comes  as  one  from  the  grave  to 
overthrow  the  enemies  of  Christ  and  the  Bible.  He 
has  dealt  infidelity  a  deadly  blow.  The  perusal  of 
the  work  will  amply  repay  anv  one  for  the  money 
and  time  spent,  in  the  way  oi  vigorous  exercise  to 
the  reasoning  powers.  It  is  the  production  of  one 
of  the  most  gigantic  intellects  of  the  age,  and  will 
produce  a  sensation  in  tlie  scientific  world.'* 
[From  the  Medical  Br^,  8t  Louis,  Mo.] 

"The  book  discusses  the  Problem  of  Human  Life 
from  a  scientific  standpoint,  and  is  the  greatest  and 
grandest  book  of  the  century.  Physicians  who  be- 
lieve in  the  theories  of  Darwin,  Tyndall,  Haeckel, 
&c,  should  by  all  means  procure  this  book  and 
read  it.  It  knocks  the  evolution  doctrine  of  the 
so-called  scientists  into  smiUiereens.^^ 
[From  the  Presbyterian  Weekly,  Baltimore,  Md.] 

•*Tlie  trenchant  criticism,  logical  force,  scientific 
attainments,  and  the  clear  popular  style  of  the  au- 
thor, have  combined  in  producing  in  The  Problem 
of  Human  Life  a  volume  that  meets  a  pressing 
want,  and  one  that  will  be  warmly  welcomed.** 
[From  the  Primitive  Christian,  Huntingdon,  Pa.] 

*  *  When  such  Goliaths  of  theology  as  Dr.  McCosh, 
of  Princeton,  and  Joseph  Code,  oiBoston,  had  sur- 
rendered their  last  inch  of  standing-ground  to  the 
evolutionists,  it  verily  looked  as  if  the  *  Ark  of  the 
Testimony*  was  fairly  in  the  hands  of  the  Philis- 
tines. But  God  was  educating  a  Daniel  upon  better 
mental  fare  than  the  King's  meat;  and  has  now 
given  to  the  worid  through  Wilford  Hall,  of  New 
York,  the  grandest,  the  most  triumphant,  the  most 
complete  reclamation  of  all  the  facts  and  principles 
of  seicnce  the  world  has  ever  seen.  In  that  won- 
derfal,  unapproachable  book— 7%*  Problem  ofHu- 
man  ZtYe— this  man  of  "seven  locks**  and  Divine 
ordination  has  taken  the  distinguished  infldek  of 
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the  present  day  by  their  throats,  and  shaken  them 
in  the  eternal  grip  of  truth  till  not  a  joint  hanss  to- 
ge^r.  From  lid  to  lid  the  book  peals  with  the 
seven  thunders  of  everlasting  truth.  It  is  God*s 
fresh  seal  to  His  Word  and  Worses,— the  like  .of 
which  has  never  before  been  given  to  mankind.*' 

)      [Frmn  the  ApoitoUe  Churchy  Ma/nfieU^  Ky.'\ 

**jrhiB  is  in  many  reiq)ects  the  most  remarkable 
book  produced  within  the  last  quarter  of  a  century, 
— a  period  remarkable  in  itself  for  the  great  ad- 
vancement made  in  all  departments  of  religious  and 
scientific  investigation.  .  .  .  Wilford  Hall  has 
well  repaid  the  world,  both  in  a  religious  and  scien- 
tific point  of  view,  for  lus  thirty  years  of  seclusion. 
May  he  yet  live  many  years  to  unmask  error  and 
set  forUi  truth ;  and  that  he  may  enioy  some  of  the 
fruits  of  his  unparalleled  labors,  before  he  goes 
hence,  is  the  fervent  prayer  of  the  writer." 

{Frcm  the  Epieeopal  HecordeTy  Philadelphia,'^ 
*' We  have  not  seen  any  discussion  wliich  takes 
hold  of  scientific  difficulties  and  sugg9sted  doubts 
with  so  great  qonfidence.  It  is  like  grasping  a  net- 
tle, the  ^gorouB  sque^ng  of  which  reduces  it  to  a 
liarmlcss  mass.  We  rejoice  to  see  this  thorough 
and  conclusive  work ;  and  think  it  well  adapted  to 
confirm  the  believer  in  revelation,  and  to  encourage 
the  timid.  The  work  is  in  the  interest  of  revealed 
truth,  and  is  a  zealous  champion." 

{From  the  TeoDOB  BaptUt,'\ 
'*  It  is  a  real  pleasure  to  read  the  book,  and  mark 
the  Unes  of  thought  at  every  step  of  development, 
away  from  the  oniinary  channels  of  reasoning,  con- 
cerning the  things  of  which  he  writes.  If  the  po- 
sitions are  true,  Wilford  is  master  of  the  situation ; 
and  if,  upon  the  increased  circulation  of  his  interest- 
ing book,  its  readers  are  persuaded  that  his  argu- 
ments  are  well  grounded,  he  will  be  considered 
greater  by  far  than  any  other  man  of  the  ase  in 
which  he  lives:  and  not  less  great  than  Sir  Isaac 
Newton  himself." 
[^From  the  Journal  and  MeeaengeTy  dncinnaU.'] 
**  The  Problem  of  Human  Life  is  a  very  unex- 
}>ected  contribution  to  scientific  polemics,  which, 
if  its  reasonings  shall  be  justified,  on  thorough  in- 
vestigation, will  prove  to  be  one  of  the  loftiest 
achievements  of  this  age,  and  effect  one  of  the 
mightiest  scientific  revolutions  ever  seen." 

[From  thd  Chri$tian  Standard^  dndnnaU,  0.] 
**  The  scientists  who  have  dealt  so  flippantly  with 
the  solemn  questions  of  spiritual  and  divine  exist- 
ence, and  talked  so  vauntingly  of  their  scientific 
demonstrations,  will  find  that  they  have  caught  a 
Tartar.  We  cordially  commend  this  work  to  our 
readers  for  earnest  study." 

[From  the  Dominion  Ohurehman,  Toronto.'] 
**  We  most  cordially  concede  to  Tlie  Problem  of 
Human  lAfe  the  well-earned  title — Vu  book  of  the  age. 
Doubtless  the  God  of  Providence  has  raised  up  the 
author  to  meet  the  wants  of  the  church  in  this  time 
of  need." 

[From  the  Wettem  Christian  Advocate,  Cincinnati,'} 
**  It  is  a  contribution  upon  the  great  questions  in- 
volved of  masterly  ability.  ...  It  is  indeed  a 
surprise  to  find  a  writer  of  such  evident  ability  con- 
ce<u|ng  his  name  from  the  public." 

[From  the  Buffalo  Christian  Advocate,  ] 
**The  logic  of  the  autlioi  is  very  convincing,  and 
leaves  very  little  of  Darwinism.    We  think  the  book 
Is  destined  to  wield  a  great  influence  against  the 
matwrialiatic  notions  of  Uie  day." 


[Rev.  Dr.  Boyle's  letter, — a  specimen  of  handicdf 

we  are  receiving  from  Hinifliers  of  all  deDomins. 

tions.] 

*' AuEXANDsiA,  Ya.,  Jan  14^  1881 
"A.  WiLFom>  Hall,  Esq. 

**  My  dear  Sir  :  I  finished  readinjg;  your  bocdka 
night,  and  write  to  tliank  you  heartily  fur  the  pleas, 
ure  it  has  giveh  me,  and  for  its  crushing  arvomeDts 
against  the  scientists.  I  read  it  too  rapidSy  to  di- 
gest it  well,  and  must  therefore  carefully  review  it. 
It  had  to  me  all  the  fascination  ot  a  romance,  tod 
I  was  as  eager  to  bolt  it  down  as  a  novel-reader  ii 
to  reach  the  denouement.  Should  you  write  again, 
please  send  me  notice  of  publication  that  I  may 
promptly  avail  myself  of  vour  thoughts.  ^ 

I  hope  some  time  to  make  your  personal  acquaint- 
anoe.    I  am,  with  esteem,  yours  very  gratefully, 

W.  K.  BOTLB, 

Pastor  of  M.  B.  Church,  South'* 
[From  Dr,  Adams,  President  Wesleyan  Unicertitg.] 

**pL0OMiNOT0N,.IlL.  Feb.  6. 
''Hall  &  Co. —  Gentlemen:  *1  have  eitamined 
the  new  theory  of  sound,  or,  rather,  as  it  seems  to 
me,  th^  complete  overthrow  ofthsundulatorp  theory. 
Other  members  of  the  Faculty  have  come  to  the 
same  conclusion  with  myself.  We  are  all  yery  anx- 
ious to  read  Wilford's  entire  work.  Please  send 
me  The  Problem  of  Human  Life,  complete,  with 
bill,  and  oblige  yours  truly, 

W.  H.  H.  Aj>Aiis.'* 
[From  Prof.  Eephart,  A.M.,  Professor  of  Physica 
in  Western  College,  at  Western,  Iowa,  in  a  letter 
to  the  author.] 

**I  have  no  hesitation  in  admitting  that  in  my 
opinion  the  undulatory  theor>'  of  sound  is  hc^leaaly 
shattered.  ...  I  am  therefore  fully  satisfied  that 
your  reasoning  is  sound,  and  that  the  works  oo 
physical  science  which  teach  the  contrary  are 
wrong.  I  am  consequently  now  prepared  to  drop 
the  undulatory  theory  of  sound  as  ^  monstrous  ab- 
surdity. .  .  .  I  am  glad  to  learn  tliat  there  are  a 
few  investigators  of  physical  science  who  can  1^ 
aside  their  prejudices  and  give  your  ai]^umenta  a 
candid  reading.  All  such  must  be  convinced  that 
tlie  undulatory  theory  of  sound  is  a  sdentific  delu- 
sion, and  wholly  without  foundation  in  fact.  I 
am  still  reading  Evolution  of  Sound,  and  the  more 
I  examine  it  the  greater  is  my  astonialiment  that 
the  wave-theory  slK)uld  ever  have  been  accepted  as 
correct,  much  less  that  it  sliould  have  been  believed 
in,  fcNT  centuries,  by  so  many  eminent  men. 

"Sincerely  yours,  I.  L.  Kkphabt." 

[Prom  Prof.  L-M.  Osborne,  LL.D.,  Professor  oC 
Physical  Science  in  Madison  Univerrity,  at  Ham- 
ilton, N.  Y.,  in  a  letter  to  the  publishers.] 
**  The  part  on  Sound  I  prize  very  highly, -«—  a  new 
dep»*ture  that  mus^he  permanent,  aha  lead  to  manj 
modifications  of  old  notions. 

♦*L.  M.  OSBORITB." 

[From  the  Amer,  Christian  Beviete,  Cin.,  O.J 
**The  author  (a  man  of  acknowledged  genius, 
and  confessedlv  the  brightest  scientific  star  of 
modern  times)  has  startled  the  religious  world  into 
transports  of  joy  and  pr^se.  No  religio-scientific 
work  has  received  both  from  the  secular  and  re^ 
gious  press  such  willing  and  unqualified  praise  aa 
the  Problem  of  Human  L(fe,  It  is  the  death-bloir 
of  atheistic  science." 

'*  We  can  truly  say  that  we  are  amased  aft  the 
originality,  thoroughness,  and  marvelous  ability  of 
the  author  of  this  work."— JfMO  Covenant^  (JhAiojfs, 


i 


